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Current copies of the following documents are hereby made part of these 
contract documents by reference.  These documents are available on the DFCM  
web site at http://dfcm.utah.gov or are available upon request from DFCM: 
 

DFCM General Conditions dated May 25, 2005 
  DFCM Application and Certificate for Payment dated May 25, 2005 
 
 

Technical Specifications: Scott P. Evans Architect & Associates P.C. 
Drawings: Scott P. Evans Architect & Associates P.C. 

 
 
 
 
The Agreement and General Conditions dated May 25,  
2005 have been updated from versions that were formally 
adopted and in use prior to this date.  The changes made to  
the General Conditions are identified in a document entitled 
Revisions to General Conditions that is available on DFCM’s 
web site at http://dfcm.utah.gov 
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INVITATION TO BID 
ONLY CONTRACTORS PREVIOUSLY SHORT-LISTED DURING STAGE I  

ARE ALLOWED TO BID ON THIS PROJECT 
 
The State of Utah - Division of Facilities Construction and Management (DFCM) is requesting bids for 
the construction of the following project: 
 
OFFICE REMODEL – DRAPER HEADQUARTERS 
UTAH NATIONAL GUARD – DRAPER, UTAH 
DFCM PROJECT NO 05232470 
 
Remodel existing indoor range into office space.   Construction cost estimate $90,000 
 
             FIRM NAME                                          POINT OF CONTACT                           PHONE                                                              FAX 
ABCO Construction, Inc.   Mr. Reed Price  (435) 723-3770  (435) 723-3311 
Ascent Construction   Mr. Dan Wall  (801) 299-1711  (801) 299-0663 
Bellock Construction, Inc   Ms. Melody Bellock (801) 277-7805  (801) 277-5751 
Broderick and Henderson Const  Mr. Gary Broderick  (801) 225-9213  (801) 225-4697 
Cal Wadsworth Construction   Mr. Cal Wadsworth  (801) 208-1957  (801) 208-1975 
Chad Husband Construction, Inc  Mr. Richard Marshall (801) 972-1146  (801) 886-1784 
Comtrol Inc.    Mr. Ralph B. Burk  (801) 561-2263  (801) 561-2305 
Darrell Anderson Construction  Mr. James Anderson (435) 752-6860  (435) 752-7606 
Garff Construction    Mr. Phil Henriksen  (801) 973-4248  (801) 972-1928 
Gramoll Construction   Mr. Ken Romney  (801) 295-2341  (801) 295-2356 
Jepson Construction    Mr. Rick Jepson  (801) 774-8860  (801) 773-8980 
Keller Construction    Mr. S. Daniel Hill  (801) 972-1018  (801) 972-1063 
McCullough Engineering   Mr. Jim McCullough (801) 466-4949  (801) 466-4989 
Saunders Construction   Mr. Edward Saunders (801) 782-7830  (801) 782-7856 
Spectrum Construction of Utah  Mr. Ronald Snowden (801) 915-6222  (801) 607-2203 
Valley Design and Construction  Mr. Corey King  (801) 927-9542  (801) 927-9544 
Wade Payne Construction, Inc.  Mr. Wade Payne  (801) 226-6144  (801) 226-7772 
 
The bid documents will be available on at 10:00 AM on Tuesday, September 6, 2005 in  electronic format 
from DFCM at 4110 State Office Building, Salt Lake City, Utah 84114, telephone (801)538-3018 and on 
the DFCM web page at http://dfcm.utah.gov.  For questions regarding this project, please contact Jim 
Russell, Project Manager, DFCM, at (801) 538-9784.  No others are to be contacted regarding this 
project. 
 
A MANDATORY pre-bid meeting and site visit will be held at 2:00 PM on Thursday, September 8, 
2005 at the Draper Headquarters of the Utah National Guard, 12953 Minuteman, Draper, Utah.  All short 
listed prime contractors wishing to bid on this project must attend this meeting. 
 
Bids must be submitted by 3:00 PM on Tuesday, September 20, 2005 to DFCM, 4110 State Office 
Building, Salt Lake City, Utah 84114.  Bids will be opened and read aloud in the DFCM Conference 
Room, 4110 State Office Building, Salt Lake City, Utah.  Note:   Bids must be received at 4110 State 
Office Building by the specified time.  The contractor shall comply with and require all of its 
subcontractors to comply with the license laws as required by the State of Utah. 
 
A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of 
Facilities Construction and Management on DFCM’s bid bond form, shall accompany the bid.  
 
The Division of Facilities Construction & Management reserves the right to reject any or all bids or to 
waive any formality or technicality in any bid in the interest of the State. 
 
DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT 
MARLA WORKMAN, CONTRACT COORDINATOR 
4110 State Office Bldg., Salt Lake City, Utah 84114 
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STAGE II   BIDDING PROCESS 

 
ONLY CONTRACTORS PREVIOUSLY SHORT-LISTED DURING STAGE I ARE 

ALLOWED TO BID ON THIS PROJECT 
 
 

1. Invitational Bid Procedures 
 
Invitation to Bid:  DFCM will notify each short-listed firm via e-mail and/or fax when a project 
is ready for construction services.  
 
Bid Documents:  Bidding documents including plans and specifications (if applicable) may be 
obtained by accessing DFCM’s web page at http://dfcm.utah.gov  or at DFCM’s office 4110 
State Office Building, Salt Lake City, Utah 84114. 
 
Mandatory Pre-Bid Site Meeting:  If required, the schedule contained in this document will 
indicate the date, time, and place of the mandatory pre-bid site meeting.  At this meeting, 
contractors will receive additional instructions about the project and have an opportunity to ask 
questions about project details.  If a firm fails to attend a pre-bid site meeting labeled 
“Mandatory” they will not be allowed to bid on the project. 
 
Written Questions:  The schedule contained in this document will indicate the deadline for 
submitting questions in writing to the DFCM Representative pertaining to this project. 
 
Final Addendum:  The schedule contained in this document will indicate the deadline for DFCM 
issuing the final addendum clarifying questions and changes to the scope of work.  Contractors 
are responsible for obtaining and responding to information contained in the addenda. 
  
Submitting Bids:  Bids must be submitted to DFCM, 4110 State Office Building, Salt Lake City, 
Utah 84114 by the deadline indicated on the schedule contained in this document.  Bids 
submitted after the deadline will not be accepted.  Bids will be opened at DFCM on the date, 
time, and place indicated on the schedule.  (Additional information pertaining to bidding is 
contained later in this document).  It is your responsibility to allow for the time needed to park 
on Capitol Hill as recent construction activity has made the parking more difficult.  Identification 
is required to enter the building. 
 
Subcontractors List:  The firm selected for the project must submit a list of all subcontractors by 
the deadline indicated on the schedule contained in this document.  (Additional information 
pertaining to subcontractor lists is contained later in this document) 
 
 
2. Drawings and Specifications, Other Contract Documents 
 
Drawings and Specifications, as well as other available Contract Documents, may be obtained as 
stated in the Notice to Contractors.   
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Stage II – Bidding Process 
Page No. 2 
 
 
3. Bids  
 
Before submitting a bid, each bidder shall carefully examine the Contract Documents; shall visit 
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; 
and shall include in the bid the cost of all items required by the Contract Documents.  If the 
bidder observes that portions of the Contract Documents are at variance with applicable laws, 
building codes, rules, regulations or contain obvious erroneous or uncoordinated information, the 
bidder shall promptly notify the DFCM Representative and the necessary changes shall be 
accomplished by Addendum. 
 
The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form 
provided in the procurement documents and submitted in a sealed envelope at the location 
specified by the Notice to Contractor's prior to the published deadline for the submission of bids. 
 
Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of 
Facilities Construction and Management, shall accompany bid.  THE BID BOND MUST BE ON 
THE BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER 
TO BE CONSIDERED AN ACCEPTABLE BID. 
 
If the bid bond security is submitted on a bid bond form other than the DFCM’s required bid 
bond form, and the bid security meets all other legal requirements, the bidder will be allowed to 
provide an acceptable bid bond by the close of business on the next business day following 
notification by DFCM of submission of a defective bid bond security.  Note:  A cashier’s check 
cannot be used as a substitute for a bid bond. 
 
 
4. Contract and Bond   
 
The Contractor's Agreement will be in the form bound in the specifications.  The Contract Time 
will be as indicated in the bid.  The successful bidder, simultaneously with the execution of the 
Contract Agreement, will be required to furnish a performance bond and a payment bond, both 
bearing original signatures, upon the forms provided in the procurement documents.  The 
performance and payment bonds shall be for an amount equal to one hundred percent (100%) of 
the Contract Sum and secured from a company that meets the requirements specified in the 
requisite forms.  Any bonding requirements for Subcontractors will be specified in the 
Supplementary General Conditions. 
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Stage II – Bidding Process 
Page No. 3 
 
 
5. Listing of Subcontractors  
 
Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List 
Form”, which are included as part of these Contract Documents.  The subcontractors list shall be 
delivered to DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening.  
Requirements for listing additional subcontractors will be listed in the Contract Documents. 
 
DFCM retains the right to audit or take other steps necessary to confirm compliance with 
requirements for the listing and changing of subcontractors.  Any contractor who is found to not 
be in compliance with these requirements is subject to a debarment hearing and may be debarred 
from consideration for award of contract for a period of up to three years. 
 
 
6. Interpretation of Drawings and Specifications 
 
If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part 
of the drawings, specifications or other Contract Documents, such person shall submit to the 
DFCM Representative a request for an interpretation thereof.  The person or entity submitting 
the request will be responsible for its prompt delivery.  Any interpretation of the proposed 
documents will be made only by Addenda duly issued and a copy of such Addenda will be 
mailed or delivered to each person or entity receiving a set of documents.  Neither DFCM nor 
A/E will be responsible for any other explanations or interpretations of the proposed documents.  
A/E shall be deemed to refer to the architect or engineer hired by DFCM as the A/E or 
Consultant for the Project. 
 
 
7. Addenda  
 
Any Addenda issued during the time of bidding shall become part of the Contract Documents 
made available to the bidders for the preparation of the bid, shall be covered in the bid, and shall 
be made a part of the Contract. 
 
 
8. Award of Contract 
 
The Contract will be awarded as soon as possible to the lowest, responsive and responsible 
bidder, based on the lowest combination of base bid and acceptable prioritized alternates, 
provided the bid is reasonable, is in the interests of the State of Utah to accept and after applying 
the Utah Preference Laws in U.C.A. Title 63, Chapter 56.  The DFCM reserves the right to waive 
any technicalities or formalities in any bid or in the bidding.  Alternates will be accepted on a 
prioritized basis with Alternate 1 being highest priority, Alternate 2 having second priority, etc. 
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Stage II – Bidding Process 
Page No. 4 
 
 
9. DFCM Contractor Performance Rating 
 
DFCM will evaluate the performance of the Contractor.  This evaluation may include comments 
from the User.  The Contractor will have an opportunity to review and comment on the 
evaluation.  Evaluations, including the Contractor’s comments, may be considered in future 
selection in the evaluation of the Contractor’s past performance.   
 
 
10. Licensure 
 
The Contractor shall comply with and require all of its Subcontractors to comply with the license 
laws as required by the State of Utah. 
 
 
11. Right to Reject Bids  
 
DFCM reserves the right to reject any or all Bids. 
 
 
12. Time is of the Essence 
 
The completion deadline for this project is January 29, 2006.  Failure to meet the completion 
deadline may result in a poor performance rating from DFCM which may have a negative impact 
on your firm’s ability to obtain future work with the state of Utah and may also result in 
liquidated damages being assessed.  Time is of the essence in regard to all the requirements of 
the Contract Documents. 
 
 
13. Withdrawal of Bids 
 
Bids may be withdrawn on written request received from bidders within 24 hours after the bid 
opening if the contractor has made an error in preparing the bid.   
 
 
14. Product Approvals 
 
Where reference is made to one or more proprietary products in the Contract Documents, but 
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract 
Documents, the products of other manufacturers will be accepted, provided they equal or exceed  
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Stage II – Bidding Process 
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the standards set forth in the drawings and specifications and are compatible with the intent and 
purpose of the design, subject to the written approval of the A/E.  Such written approval must 
occur prior to the deadline established for the last scheduled addenda to be issued.  The A/E’s 
written approval will be in an issued Addendum.  If the descriptive material is not restrictive, the 
products of other manufacturers specified will be accepted without prior approval provided they 
are compatible with the intent and purpose of the design as determined by the A/E. 
 
 
15. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors 
 
Contractors shall respond promptly to any inquiry in writing by the DFCM to any concern of 
financial responsibility of the Contractor, Subcontractor or Sub-subcontractor. 
 
 
16. Debarment. 
 
By submitting a bid, the Contractor certifies that neither it nor its principals, including project 
and site managers, have been, or are under consideration for, debarment or suspension, or any 
action that would exclude such from participation in a construction contract by any governmental 
department or agency.  If the Contractor cannot certify this statement, attach to the bid a detailed 
written explanation which must be reviewed and approved by the DFCM as part of the 
requirements for award of the Project. 
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PROJECT SCHEDULE 
Stage II = Two-Stage Bidding Process 

 
 

PROJECT NAME:  OFFICE REMODEL - DRAPER HEADQUARTERS 
     UTAH NATIONAL GUARD – DRAPER, UTAH  
DFCM PROJECT NO.: 05232470 

Event Day Date Time Place 
Stage II Bidding Documents 
Available 

Tuesday September 6, 2005 10:00 AM DFCM, 4110 State Office 
Bldg, SLC, UT and DFCM 
web site * 

Mandatory Pre-bid Site 
Meeting  

Thursday September 8, 2005 2:00 PM Draper Headquarters 
Utah National Guard 
12953 Minuteman 
Draper, UT 

Last Day to Submit Questions Tuesday September 13, 2005 4:00 PM DFCM, 4110 State Office 
Bldg, SLC, UT 

Final Addendum Issued 
 

Thursday September 15, 2005 4:00 PM DFCM, 4110 State Office 
Bldg, SLC, UT or DFCM 
web site* 

Prime Contractors  Turn in Bid 
and Bid Bond / Bid Opening in 
DFCM Conference Room 

Tuesday September 20, 2005 3:00 PM DFCM, 4110 State Office 
Bldg, SLC, UT 

Subcontractors List Due 
 

Wednesday September 21, 2005 3:00 PM DFCM, 4110 State Office 
Bldg, SLC, UT 

Project Completion Date  January 29, 2006   
 
* DFCM’s web site address is http://dfcm.utah.gov 
 

 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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BID FORM 
 
NAME OF BIDDER                                                                                     DATE                  
 
 
To the Division of Facilities Construction and Management 
4110 State Office Building 
Salt Lake City, Utah  84114 
 
The undersigned, responsive to the "Notice to Contractors" and in accordance with the Request for Bids 
for the  OFFICE REMODEL - DRAPER HEADQUARTERS - UTAH NATIONAL GUARD – 
DRAPER, UTAH  DFCM PROJECT NO.  05232470 and having examined the Contract Documents 
and the site of the proposed Work and being familiar with all of the conditions surrounding the 
construction of the proposed Project, including the availability of labor, hereby proposes to furnish all 
labor, materials and supplies as required for the Work in accordance with the Contract Documents as 
specified and within the time set forth and at the price stated below.  This price is to cover all expenses 
incurred in performing the Work required under the Contract Documents of which this bid is a part: 
 
I/We acknowledge receipt of the following Addenda:           
 
 
For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we 
agree to perform for the sum of: 
 
                                                                                                                    DOLLARS ($                        ) 
(In case of discrepancy, written amount shall govern) 
 
 
I/We guarantee that the Work will be Substantially Complete by January 29, 2006 after receipt of the 
Notice to Proceed, should I/we be the successful bidder, and agree to pay liquidated damages in the 
amount of $250.00 per day for each day after expiration of the Contract Time as stated in Article 3 of the 
Contractor’s Agreement.  
 
This bid shall be good for 45 days after bid opening. 
 
Enclosed is a 5% bid bond, as required, in the sum of          
 
The undersigned Contractor's License Number for Utah is                                              .   
 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM
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BID FORM  
PAGE NO. 2 
 
 
Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) 
days, unless a shorter time is specified in Contract Documents, and deliver acceptable Performance and 
Payment bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful 
performance of the contract.  The Bid Bond attached, in the amount not less than five percent (5%) of the 
above bid sum, shall become the property of the Division of Facilities Construction and Management as 
liquidated damages for delay and additional expense caused thereby in the event that the contract is not 
executed and/or acceptable l00% Performance and Payment bonds are not delivered within time set forth. 
 
Type of Organization: 
 
                                                                 
(Corporation, Partnership, Individual, etc.) 
 
 
Any request and information related to Utah Preference Laws: 
 
__________________________________________________ 
 
 
 
 
                               `    Respectfully submitted, 
 
 
 
      _____________________________________________ 
      Name of Bidder 
 
 
 
 

ADDRESS: 
 
 
                          _____________________________________________ 
 

_____________________________________________ 
 
 
 
                                    _____________________________________________ 
      Authorized Signature  
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BID BOND 
(Title 63, Chapter 56, U. C. A. l953, as Amended) 

 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                                                               hereinafter  referred to as 
the "Principal," and                                                                                                                                  , a corporation organized and existing 
under the laws of the State of                                      , with its principal office in the City of ______________ and authorized to transact 
business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable 
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto 
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $_____                                                   (5% of the 
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents. 
 

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying 
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the______________________________________ 
                                                                                                                                                                                                                      Project. 
 

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not 
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified 
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated 
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful 
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and 
void.  It is expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full 
penal sum of this Bond.  The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be 
for a term of sixty (60) days from actual date of the bid opening. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, 
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to  same extent as if it were copied at 
length herein. 
 

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated 
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned 
representative, pursuant to authority of its governing body. 
 
DATED this                      day of                                                 , 20                  . 
 
Principal's name and address (if other than a corporation):       Principal's name and address (if a corporation): 
 
                                                                                                                                                                                                   
 
                                                                                                                                                                                                 
 
By:                                                                                                    By:                                                                                 
 
Title:                                                                                                 Title:                                                                                
                                                                                         (Affix Corporate Seal) 
 

Surety's name and address: 
 

                                                                                          
 

                                                                                        
STATE OF                                )  
                                                   ) ss.     By:                                                                                 
COUNTY OF                            )             Attorney-in-Fact                         (Affix Corporate Seal) 

 
On this         day of                         , 20         , personally appeared before me                                                                                    , 

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say 
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has 
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she 
acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                    , 20           . 
My Commission Expires:                                                  
Resides at:                                                                         
                                                                                         

NOTARY PUBLIC 
 
 

Approved As To Form:   May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 

Agency:  _______________________________________________________ 
Agent:    _______________________________________________________ 
Address: _______________________________________________________ 
Phone:    
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INSTRUCTION AND SUBCONTRACTORS LIST FORM 
 

The three low bidders, as well as all other bidders that desire to be considered, are required by law to 
submit to DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the 
subcontractor’s name, bid amount and other information required by Building Board Rule and as stated 
in these Contract Documents, on the following basis: 
 

PROJECTS UNDER $500,000 - ALL SUBS $20,000 OR OVER MUST BE LISTED 
PROJECTS $500,000 OR MORE - ALL SUBS $35,000 OR OVER MUST BE LISTED 

 
•  Any additional subcontractors identified in the bid documents shall also be listed. 
•  The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a 
    subcontractor list meeting the requirements of State law.  
•  List subcontractors for base bid as well as the impact on the list that the selection of any alternate 
    may have. 
•  Bidder may not list more than one subcontractor to perform the same work. 
•  Bidder must list “Self” if performing work itself. 

 
LICENSURE: 
 
The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's 
license number as issued by DOPL, if such license is required under Utah Law, shall be listed.  Bidder 
shall certify that all subcontractors, required to be licensed, are licensed as required by State law.  A 
subcontractor includes a trade contractor or specialty contractor and does not include suppliers who 
provide only materials, equipment, or supplies to a contractor or subcontractor. 
 
BIDDER LISTING 'SELF' AS PERFORMING THE WORK: 
 
Any bidder that is properly licensed for the particular work and intends to perform that work itself in 
lieu of a subcontractor that would otherwise be required to be on the subcontractor list, must insert the 
term ‘Self’ for that category on the subcontractor list form.  Any listing of ‘Self’ on the sublist form 
shall also include the amount allocated for that work. 
 
‘SPECIAL EXCEPTION’: 
 
A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a 
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or 
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4).  The bidder shall insert the term 
‘Special Exception’ for that category of work, and shall provide documentation with the subcontractor 
list describing the bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and 
why the bidder was unable to obtain a qualified subcontractor bid.  The Director must find that the 
bidder complied in good faith with State law requirements for any ‘Special Exception’ designation, in 
order for the bid to be considered.  If awarded the contract, the Director shall supervise the bidder’s 
efforts to obtain a qualified subcontractor bid.  The amount of the awarded contract may not be 
adjusted to reflect the actual amount of the subcontractor’s bid.   Any listing of ‘Special Exception’ on 
the sublist form shall also include amount allocated for that work. 

STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES 
 

Division of Facilities Construction and Management 
DFCM 



DFCM FORM 7b-2  052505 14

INSTRUCTIONS AND SUBCONTRACTORS LIST FORM 
Page No. 2 
 
 
GROUNDS FOR DISQUALIFICATION: 
 
The Director may not consider any bid submitted by a bidder if the bidder fails to submit a 
subcontractor list meeting the requirements of State law.  Director may withhold awarding the contract 
to a particular bidder if one or more of the proposed subcontractors are considered by the Director to 
be unqualified to do the Work or for such other reason in the best interest of the State of Utah.  
Notwithstanding any other provision in these instructions, if there is a good faith error on the sublist 
form, at the sole discretion of the Director, the Director may provide notice to the contractor and the 
contractor shall have 24 hours to submit the correction to the Director.  If such correction is submitted 
timely, then the sublist requirements shall be considered met. 
 
CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM: 
 
Subsequent to twenty-four hours after the bid opening, the contractor may change its listed 
subcontractors only after receiving written permission from the Director based on complying with all 
of the following criteria. 
 
(1) The contractor has established in writing that the change is in the best interest of the State and 

that the contractor establishes an appropriate reason for the change, which may include, but not 
is not limited to, the following reasons: the original subcontractor has failed to perform, or is 
not qualified or capable of performing, and/or the subcontractor has requested in writing to be 
released. 

(2) The circumstances related to the request for the change do not indicate any bad faith in the 
original listing of the subcontractors. 

(3) Any requirement set forth by the Director to ensure that the process used to select a new 
subcontractor does not give rise to bid shopping. 

(4) Any increase in the cost of the subject subcontractor work is borne by the contractor.   
(5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change 

order being issued for the contract for such decreased amount. 
(6) The Director will give substantial weight to whether the subcontractor has consented in writing 

to being removed unless the Contractor establishes that the subcontractor is not qualified for 
the work. 

 
EXAMPLE: 
 
Example of a list where there are only four subcontractors: 
 
 

 
  
                TYPE OF WORK 

 
 SUBCONTRACTOR,  
  “SELF” OR “SPECIAL EXCEPTION” 

 
 SUBCONTRACTOR 
       BID AMOUNT 

 
  
  CONT. LICENSE # 

 
ELECTRICAL 

 
ABCD Electric Inc. 

 
       $350,000.00 

 
    123456789000 

 
LANDSCAPING 

 
“Self” 

 
         300,000.00 

 
    123456789000 

 
CONCRETE (ALTERNATE #1) 

 
XYZ Concrete Inc 

 
         298,000.00 

 
     987654321000 

 
MECHANICAL 

 
“Special Exception”  
             (attach documentation) 

 
Fixed at:  350,000.00 

 
 (TO BE PROVIDED 
AFTER OBTAINING 
SUBCONTRACTOR) 

 
PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS  

SUBCNTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED. 
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SUBCONTRACTORS LIST 

 
 
PROJECT TITLE:                                                                                                                                   
 
Caution:   You must read and comply fully with instructions. 
 

 
  
                TYPE OF WORK 

 
              SUBCONTRACTOR,  
“SELF” OR “SPECIAL EXCEPTION” 

 
 SUBCONTRACTOR 
       BID AMOUNT 

 
  
CONT. LICENSE # 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
We certify that: 
l. This list includes all subcontractors as required by the instructions, including those related to the base bid as well as any 

alternates. 
2. We have listed “Self” or “Special Exception” in accordance with the instructions. 
3. All subcontractors are appropriately licensed as required by State law. 
 

FIRM:                                                                     
 
DATE:                                                SIGNED BY:                                                            
 
NOTICE:   FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED 
IN THESE CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR DFCMS REFUSAL TO ENTER INTO A 
WRITTEN CONTRACT WITH BIDDER.  ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS 
DEEMED APPROPRIATE BY DFCM.  ATTACH A SECOND PAGE IF NECESSARY.                                      
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FUGITIVE DUST PLAN 
 

 
 
 
 
 
The Contractor will fill out the form and file the original with the Division of Air Quality and a copy of 
the form with the Division of Facilities Construction & Management, prior to the issuance of any notice 
to proceed. 
 
The Contractor will be fully responsible for compliance with the Fugitive Dust Control Plan, including 
the adequacy of the plan, any damages, fines, liability, and penalty or other action that results from 
noncompliance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 7 
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Utah Division of Air Quality 

April 20, 1999 
 
GUIDANCE THAT MUST BE CONSIDERED IN DEVELOPING AND SUBMITTING A 
DUST CONTROL PLAN FOR COMPLIANCE WITH R307-309-3,  4, 5,  6, 7 
 
Source Information: 
 
1. Name of your operation (source): provide a name if the source is a construction site. 
 
 
 
 
2.  Address or location of your operation or construction site. 
 
 
 
 
 
3. UTM coordinates or Longitude/Latitude of stationary emission points at your operation. 
 
 
 
 
 
4. Lengths of the project, if temporary (time period). 
 
 
 
 
5. Description of process (include all sources of dust and fugitive dust).  Please, if necessary, use 

additional sheets of paper for this description.  Be sure to mark it as an attachment. 
 
 
 
 
 
6. Type of material processed or disturbed. 
 
 
 
7. Amount of material processed (tons per year, tons per month, lbs./hr., and applicable units). 
 
 
 

Page 2 of 7 
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8. Destination of product (where will the material produced be used or transported, be specific, 
provide address or specific location), information needed for temporary relocation applicants. 

 
 
 
 
 
 
9. Identify the individual who is responsible for the implementation and maintenance of fugitive 

dust control measures.  List name(s), position(s) and telephone number(s). 
 
 
 
 
 
 
10. List, and attach copies of any contract lease, liability agreement with other companies that may, 

or will, be responsible for dust control on site or on the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 3 of 7 
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Description of Fugitive Dust Emission Activities 

(Things to consider in addressing fugitive dust control strategies.) 
 
 
1. Type of activities (drilling and blasting, road construction, development construction, earth 

moving and excavation, handling and hauling materials, cleaning and leveling, etc). 
 
 
 
 
2. List type of equipment generating the fugitive dust. 
 
 
 
 
3. Diagram the location of each activity or piece of equipment on site.  Please attach the diagram. 
 
 
 
 
4. Provide pictures or drawings of each activity.  Include a drawing of the unpaved/paved road 

network used to move loads “on” and “off” property. 
 
 
 
 
5. Vehicle miles travels on unpaved roads associated with the activity (average speed). 
 
 
 
 
6. Type of dust emitted at each source (coal, cement, sand, soil, clay, dust, etc.) 
 
 
 
 
7. Estimate the size of the release area at which the activity occurs (square miles).  For haul or dirt 

roads include total miles of road in use during the activity. 
 
 
 
 
 
 

Page 4 of 7 
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Description of Fugitive Dust Emission Controls on Site  

 
 
Control strategies must be designed to meet 20% opacity or less on site (a lesser opacity may be defined 
by Approval Order conditions or federal requirements such as NSPS), and control strategies must 
prevent exceeding 10% opacity from fugitive dust at the property boundary (site boundary) for 
compliance with R307-309-3. 
 
1. Types of ongoing emission controls proposed for each activity, each piece of equipment, and 

haul roads. 
 
 
 
 
 
2. Types of additional dust controls proposed for bare, exposed surfaces (chemical stabilization, 

synthetic cover, wind breaks, vegetative cover, etc). 
 
 
 
 
 
3. Method of application of dust suppressant. 
 
 
 
 
 
4. Frequency of application of dust suppressant. 
 
 
 
 
 
5. Explain what triggers the use of a special control measure other than routine measures already in 

place, such as covered loads or measures covered by a permit condition (increase in opacity, high 
winds, citizen complaints, dry conditions, etc). 

 
 
 
 
6. Explain in detail what control strategies/measures will be implemented off-hours, i.e., 

Saturdays/Sundays/Holidays, as well as 6 PM to 6 AM each day. 
 
 

Page 5 of 7 
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Description of Fugitive Dust Control Off-site 
 
Prevent, to the maximum extent possible, deposition of materials, which may create fugitive dust on 
public and private paved roads in compliance with R307-309-5, 6, 7. 
 
1. Types of emission controls initiated by your operation that are in place “off” property 

(application of water, covered loads, sweeping roads, vehicle cleaning, etc.). 
 
 
 
 
 
2. Proposed remedial controls that will be initiated promptly if materials, which may create fugitive 

dust, are deposited on public and private paved roads. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Submit the Dust Control Plan to: 
 
 Executive Secretary   Phone:   (801) 536-4000 
 Utah Air Quality Board  FAX:     (801) 536-4099 
 POB 144820 
 15 North 1950 West 

Salt Lake City, Utah 84114-4820 
 
 
 
 
 
 
 
 
 
 
 

Page 6 of 7 
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Fugitive Dust Control Plan Violation Report 
 
 
When a source is found in violation of R307-309-3 or in violation of the Fugitive Dust Control Plan, the 
course must submit a report to the Executive Secretary within 15 days after receiving a Notice of 
Violation.  The report must include the following information: 
 
1. Name and address of dust source. 
 
 
2. Time and duration of dust episode. 
 
 
3. Meteorological conditions during the dust episode. 
 
 
4. Total number and type of fugitive dust activities and dust producing equipment within each 

operation boundary.  If no change has occurred from the existing dust control plan, the source 
should state that the activity/equipment is the same. 

 
 
5. Fugitive dust activities or dust producing equipment that caused a violation of R-307-309-3 or 

the sources dust control plan. 
 
 
6. Reasons for failing to control dust from the dust generating activity or equipment. 
 
 
7. New and/or additional fugitive dust control strategies necessary to achieve compliance with 

R307-309-3, 4, 5, 6, or 7. 
 
 
8. If it can not be demonstrated that the current approved Dust Control Plan can result in 

compliance with R307-309-3 through 7, the Dust Control Plan must be revised so as to 
demonstrate compliance with 307-309-3 through 7.  Within 30 days of receiving a fugitive dust 
Notice of Violation, the source must submit the revised Plan to the Executive Secretary for 
review and approval. 

 
Submit the Dust Control Plan to: 
 Executive Secretary   Phone:   (801) 536-4000 
 Utah Air Quality Board  FAX:     (801) 536-4099 
 POB 144820 
 15 North 1950 West 
 Salt Lake City, Utah 84114-4820 
 
Attachments:  DFCM Form FDR R-307-309, Rule 307-309 

Page 7 of 7 
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300/300/____/FVA/____/_____/__/_ 
Project No.  ________ 

 
 
 

CONTRACTOR'S  AGREEMENT 
 
FOR: 
 
____________________________________ 
____________________________________ 
____________________________________ 
 
THIS CONTRACTOR'S AGREEMENT, made and entered into this ____ day of _________, 20__, by 
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter 
referred to as "DFCM", and ______________________________, incorporated in the State of 
___________ and authorized to do business in the State of Utah, hereinafter referred to as "Contractor", 
whose address is ________________________________. 
 
WITNESSETH:  WHEREAS, DFCM intends to have Work performed at _________________ 
_______________________________________________. 
 
WHEREAS, Contractor agrees to perform the Work for the sum stated herein. 
 
NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's 
Agreement, agree as follows: 
 
ARTICLE  1.  SCOPE  OF  WORK.  The Work to be performed shall be in accordance with the 
Contract Documents prepared by _______________________________________________ and entitled 
“______________________________________________________________.” 
 
The DFCM General Conditions (“General Conditions”) dated May 25, 2005 on file at the office of 
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this 
Agreement and are included in the specifications for this Project.  All terms used in this Contractor's 
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.   
 
The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the 
Contract Documents which are hereby incorporated by reference.  It is understood and agreed by the 
parties hereto that all Work shall be performed as required in the Contract Documents and shall be 
subject to inspection and approval of DFCM or its authorized representative.  The relationship of the 
Contractor to the DFCM hereunder is that of an independent Contractor. 
 
ARTICLE  2.  CONTRACT  SUM.  The DFCM agrees to pay and the Contractor agrees to accept in 
full performance of this Contractor's Agreement, the sum of ________________________________ 
_______________________________________ DOLLARS AND NO CENTS ($________.00), which 
is the base bid, and which sum also includes the cost of a 100% 
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CONTRACTOR'S  AGREEMENT 
PAGE NO. 2 
 
 
Performance Bond and a 100% Payment Bond as well as all insurance requirements of the Contractor.  
Said bonds have already been posted by the Contractor pursuant to State law.  The required proof of 
insurance certificates have been delivered to DFCM in accordance with the General Conditions before 
the execution of this Contractor's Agreement. 
 
ARTICLE  3.  TIME  OF  COMPLETION  AND  DELAY  REMEDY.  The Work shall be 
Substantially Complete within _________________ (___) calendar days after the date of the Notice to 
Proceed.  Contractor agrees to pay liquidated damages in the amount of $______ per day for each day 
after expiration of the Contract Time until the Contractor achieves Substantial Completion in accordance 
with the Contract Documents, if Contractor's delay makes the damages applicable.  The provision for 
liquidated damages is: (a) to compensate the DFCM for delay only; (b) is provided for herein because 
actual damages can not be readily ascertained at the time of execution of this Contractor's Agreement; 
(c) is not a penalty; and (d) shall not prevent the DFCM from maintaining Claims for other non-delay 
damages, such as costs to complete or remedy defective Work. 
 
No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier, 
against the DFCM or State of Utah  for damages or other claims due to losses attributable to hindrances 
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers, 
employees or agents, except as expressly provided in the General Conditions.  The Contractor may 
receive a written extension of time, signed by the DFCM, in which to complete the Work under this 
Contractor's Agreement in accordance with the General Conditions. 
 
ARTICLE  4.  CONTRACT  DOCUMENTS.  The Contract Documents consist of this Contractor's 
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other 
Conditions), the Drawings, Specifications, Addenda and Modifications.  The Contract Documents shall 
also include the bidding documents, including the Notice to Contractors, Instructions to 
Bidders/Proposers and the Bid/Proposal, to the extent not in conflict therewith and other documents and 
oral presentations that are documented as an attachment to the contract. 
 
All such documents are hereby incorporated by reference herein.  Any reference in this Contractor's 
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the 
importance or applicability of any other provisions of the Contract Documents. 
 
ARTICLE  5.  PAYMENT.  The DFCM agrees to pay the Contractor from time to time as the Work 
progresses, but not more than once each month after the date of Notice to Proceed, and only upon 
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent 
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials 
furnished in place or on the site.  The Contractor agrees to furnish to the DFCM invoices for materials 
purchased and on the site but not installed, for which the  
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Contractor requests payment and agrees to safeguard and protect such equipment or materials and is 
responsible for safekeeping thereof and if such be stolen, lost or destroyed, to replace same. 
 
Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be 
supplied by the Contractor at the time of request for Certificate of Payment on account.  Materials for 
which payment has been made cannot be removed from the job site without DFCM's written approval.  
Five percent (5%) of the earned amount shall be retained from each monthly payment.  The retainage, 
including any additional retainage imposed and the release of any retainage, shall be in accordance with 
UCA 13-8-5 as amended.  Contractor shall also comply with the requirements of UCA 13-8-5, including 
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention 
proceeds.  The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law 
in fulfilling the retention law requirements with subcontractors at any tier. 
 
ARTICLE  6.  INDEBTEDNESS.  Before final payment is made, the Contractor must submit evidence 
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding 
indebtedness in connection with the Work have been properly paid.  Final Payment will be made after 
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the 
applicable provisions of the General Conditions. 
 
Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial 
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in 
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any 
payment by DFCM to Contractor. 
 
ARTICLE  7.  ADDITIONAL  WORK.  It is understood and agreed by the parties hereto that no 
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in 
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents 
for such additional labor or materials has been executed.  The DFCM specifically reserves the right to 
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or 
restricting the scope of the Work. 
 
ARTICLE  8.  INSPECTIONS.  The Work shall be inspected for acceptance in accordance with the 
General Conditions. 
 
ARTICLE  9.  DISPUTES.  Any dispute, PRE or Claim between the parties shall be subject to the 
provisions of Article 7 of the General Conditions.  DFCM reserves all rights to pursue its rights and 
remedies as provided in the General Conditions.  
 
ARTICLE  10.  TERMINATION,  SUSPENSION  OR  ABANDONMENT.  This Contractor’s 
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions. 
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ARTICLE  11.  DFCM'S  RIGHT  TO  WITHHOLD  CERTAIN  AMOUNT  AND  MAKE  USE 
THEREOF.  The DFCM may withhold from payment to the Contractor such amount as, in DFCM's 
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for 
labor and services rendered and materials furnished in and about the Work.  The DFCM may apply such 
withheld amounts for the payment of such claims in DFCM's discretion.  In so doing, the DFCM shall be 
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment 
made under this Contractor's Agreement by the DFCM to the Contractor.  DFCM shall not be liable to 
the Contractor for any such payment made in good faith.  Such withholdings and payments may be made 
without prior approval of the Contractor and may be also be prior to any determination as a result of any 
dispute, PRE, Claim or litigation. 
 
ARTICLE  12.  INDEMNIFICATION.  The Contractor shall comply with the indemnification 
provisions of the General Conditions.  
 
ARTICLE  13.   SUCCESSORS AND ASSIGNMENT  OF  CONTRACT.  The DFCM and 
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to 
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such 
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s 
Agreement.   The Contractor shall not assign this Contractor’s Agreement without the prior written 
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any 
rights under this Contractor’s Agreement, without prior written consent of the DFCM. 
 
ARTICLE  14.  RELATIONSHIP  OF  THE  PARTIES.  The Contractor accepts the relationship of 
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to 
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering 
the interest of the DFCM; to furnish efficient business administration and supervision; to make best 
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in 
the best and most expeditious and economic manner consistent with the interests of the DFCM.  
 
ARTICLE  15.  AUTHORITY  TO  EXECUTE  AND  PERFORM  AGREEMENT.   Contractor 
and DFCM each represent that the execution of this Contractor's Agreement and the performance 
thereunder is within their respective duly authorized powers. 
 
ARTICLE  16.  ATTORNEY  FEES  AND  COSTS.  Except as otherwise provided in the dispute 
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable 
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this 
Contractor's Agreement or recover damages or any other action as a result of a breach thereof. 
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IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day 
and year stated hereinabove. 
 
 
       CONTRACTOR:                              
 
              
       Signature                                 Date 
 
       Title:         
State of       _____________) 
             )                                                   
County of    _____________)    Please type/print name clearly 
 
On this ____ day of _________, 20____, personally appeared before me, __________________, 
whose identity is personally known to me (or proved to me on the basis of satisfactory evidence) and 
who by me duly sworn (or affirmed), did say that he (she) is the ________________ (title or office) of 
the firm and that said document was signed by him (her) in behalf of said firm. 
 
       _____________________________ 
       Notary Public 
(SEAL) 
       My Commission Expires _________ 
 
 
 
 
APPROVED AS TO AVAILABILITY  DIVISION OF FACILITIES 
OF FUNDS:      CONSTRUCTION AND MANAGEMENT 
 
               
Financial Manager,                      Date  ________________        Date 
Division of Facilities Construction    Manager - 
and Management     Capital ___________  
 
 
 
 
APPROVED AS TO FORM:    APPROVED FOR EXPENDITURE: 
ATTORNEY GENERAL    
May 25, 2005             
By: Alan S. Bachman     Division of Finance                                Date 
 Asst Attorney General 
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PERFORMANCE  BOND 
 (Title 63, Chapter 56, U. C. A. 1953, as Amended) 
 

That                                                                                                                                                           hereinafter referred to as the "Principal" and 
                                                                                                                               , a corporation organized and existing under the laws of the State of  
 , with its principal office in the City of                                      and authorized to transact business in this State and U. S. Department of the Treasury 
Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on  Federal Bonds and as Acceptable Reinsuring Companies); 
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of    
                                                    DOLLARS ($                                        ) for the payment whereof, the 
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract  with the Obligee, dated the                   day of                                 , 20         , to 
construct                                                                                                                                                                                                                          
in the County of                                  , State of Utah, Project No.                                    , for the approximate sum of                                
                                                                                                                                                           Dollars ($                                             ), which 
Contract is hereby incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the  
Contract Documents including, but not limited to, the Plans, Specifications and conditions   thereof, the one year performance warranty, and the terms of the  
Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.  
 

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors, 
administrators or successors of the Owner. 
 

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties. 
 

PROVIDED,  HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, 
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this             day of                               ,  20           . 
 
WITNESS OR ATTESTATION: PRINCIPAL: 
 
                                                                                                                                                                                                                   
 

By:                                                                                                       
             (Seal) 

Title:                                                                                                    
 
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                                  
 

By:                                                                                                    
       Attorney-in-Fact                                                                   (Seal) 

STATE OF                                       ) 
                                                         )   ss. 
COUNTY OF                                   ) 
 
On this               day of                                      ,  20       , personally appeared before me                                                                                                   , whose 
identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney 
in-fact of the above-named Surety Company and  that  he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah  in 
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this                   day of                                                  , 20             . 
 
My commission expires:                                                         
Resides at:                                                                               ________       

NOTARY PUBLIC 
 
 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 
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PAYMENT  BOND 
 (Title 63, Chapter 56, U. C. A. l953, as Amended) 
 
KNOW ALL PERSONS BY THESE PRESENTS: 
 

That                                                                                                                      hereinafter referred to as the "Principal," and                
                                                 , a corporation organized and existing under the laws of the State  of      authorized to do business in this State 
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as 
Acceptable Reinsuring Companies); with its principal office in the City of   ,  hereinafter referred to as the "Surety," are held and firmly bound unto 
the State of Utah hereinafter referred to as the "Obligee," in the amount of            
Dollars ($                                        ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors 
and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the                day of                                     , 20         ,  
to construct                
in the County of                                   , State of Utah, Project No.                                    for the approximate sum of             
                                                                                   Dollars ($                 ), which contract is hereby 
incorporated by reference herein. 
 

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal  
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, l953, as amended, and in the prosecution of the 
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.  
 

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms  
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,  
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications  
or drawings and agrees that they shall become part of the Contract Documents. 
 

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and  
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein. 
 

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this               day of                              , 20         . 
 
WITNESS OR ATTESTATION:     PRINCIPAL: 
 
                                                                                                                                                                                                            
 

By:                                                                                                     
                                                                                 (Seal) 

Title:                                                                                                    
 
WITNESS OR ATTESTATION:     SURETY: 
 
                                                                                                                                                                                                             
 

By:                                                                                                       
STATE OF                                      )            Attorney-in-Fact                                                                (Seal) 
                                                        )  ss.  
COUNTY OF                                 ) 
 

On this                day of                                                , 20          ,  personally appeared before me             
                                                                                                                                        , whose identity is personally known to me or proved  to  me on  the basis of 
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly 
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and 
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same. 
 
Subscribed and sworn to before me this               day of                                                             ,  20            . 
 
My commission expires:                                                  
Resides at:                                                                                                                                                                         

   NOTARY PUBLIC 
 
 

Approved As To Form:  May 25, 2005 
By Alan S. Bachman,  Asst Attorney General 
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CHANGE ORDER #_________________ 
____________________________________________________________________________________________ 
 
CONTRACTOR:     AGENCY OR INSTITUTION:  
       PROJECT NAME:   
       PROJECT NUMBER:   
       CONTRACT NUMBER:   
ARCHITECT:      DATE:     
____________________________________________________________________________________________ 
 

               AMOUNT                 DAYS CONSTRUCTION 
CHANGE 
DIRECTIVE NO. 

PROPOSAL 
REQUEST 
NO.  

 
 INCREASE 

 
 DECREASE 

 
INCREASE 

 
DECREASE 

 
 

     

  
 

  
 

 
 

 
 

  
 

  
 

 
 

 
 

  
 

  
 

 
 

 
 

  
 

  
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

   

                               Amount                Days                 Date 
 
ORIGINAL CONTRACT 

   

 
TOTAL PREVIOUS CHANGE ORDERS  

   
 

 
TOTAL THIS CHANGE ORDER  

   
 

 
ADJUSTED CONTRACT 

   

 
DFCM and Contractor agree that the terms, contract sum, scope of the Work and time specified in this Change Order 
shall constitute the full accord and satisfaction, and complete adjustment to the Contract and includes all direct and 
indirect costs and effects related to, incidental to, and/or reasonably implied from such change in the contract terms, 
sum, scope of the Work and time. 
 
Contractor:                                                                                                                                          

 Date 
Architect/Engineer:                                                                                                                                            

 Date 
Agency or Institution:                                                                                                                          

 Date 
DFCM:                                                                                                                               

 Date 
Funding Verification:                                                                                                               
                                                                                                                Date 
 

Page _____ of _____page(s) 
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CERTIFICATE  OF  SUBSTANTIAL  COMPLETION 
 
 
PROJECT                                                                                                       PROJECT NO:      
 
AGENCY/INSTITUTION __            
 
AREA ACCEPTED                
 
The Work performed under the subject Contract has been reviewed on this date and found to be Substantially 
Completed as defined in the General Conditions; including that the construction is sufficiently completed in 
accordance with the Contract Documents, as modified by any change orders agreed to by the parties, so that the State 
of Utah can occupy the Project or specified area of the Project for the use for which it is intended. 
 
The DFCM accepts the Project or specified area of the Project as Substantially Complete and will assume full  
possession of the Project or specified area of the Project at                    (time) on                                         (date). 
 
The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, 
including utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below: 
 
                
 
                
 
                
 
A list of items to be completed or corrected is attached hereto.  The failure to include an item on it does not alter the 
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including 
authorized changes thereof. 
 
The Contractor shall complete or correct the Work on the list of items appended hereto within                      
calendar days from the above date of issuance of this Certificate.  The amount withheld pending completion of the list 
of items noted and agreed to shall be: $_____________________. 
 
       by:         
CONTRACTOR (include name of firm)                                                                                                            DATE 
 
       by:         
A/E                                                                                                                                                                      DATE 
 
       by:         
USING INSTITUTION OR AGENCY                                                                                                              DATE 
 
       by:         
DFCM                                                                                                                                                                  DATE 
 
             cc:  Parties Noted 

DFCM, Director 
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SECTION 01100 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Work covered by the Contract Documents.
2. Type of the Contract.
3. Use of premises.
4. Owner's occupancy requirements.
5. Work restrictions.
6. Specification formats and conventions.

B. Related Sections include the following:

1. Division 1 Section "Temporary Facilities and Controls" for limitations and procedures governing 
temporary use of Owner's facilities.

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification:  Utah National Guard
Draper Headquarters Office Remodel
DFCM Number 05232470

1. Project Location: 12953 Minuteman Drive. Draper, Utah 84020

B. Owner:  State of Utah 
Division of Facilities Construction Management
4110 State Office Building
Salt Lake City, Utah 84114 

1. Owner's Representative:  Kurt Baxter

C. Owner’s Agency: National Guard
12953 Minuteman Drive
Draper, Utah 840204

1. Agency’s Representative:  Scott Potter

D. Architect: Scott P. Evans – Architect & Associates P.C.
108 West Center St.
Bountiful, Utah 84010
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E. The Work consists of the following:

1. Interior office remodeling..

1.4 TYPE OF CONTRACT

A. Project will be constructed under a single prime contract.

1.5 USE OF PREMISES

A. General: Contractor shall have limited use of premises for construction operations as indicated on Drawings 
by the Contract limits.

1.6 WORK RESTRICTIONS
1. See Owner’s RFP document for special restrictions.

B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted under the following conditions and then only after arranging to provide temporary utility 
services according to requirements indicated:

1. Notify Owner not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Owner's written permission.

1.7 SPECIFICATION FORMATS AND CONVENTIONS

A. Specification Format:  The Specifications are organized into Divisions and Sections using the 16-division 
format and CSI/CSC's "MasterFormat" numbering system.

1. Section Identification:  The Specifications use Section numbers and titles to help cross-referencing 
in the Contract Documents.  Sections in the Project Manual are in numeric sequence; however, the 
sequence is incomplete because all available Section numbers are not used.  Consult the table of 
contents at the beginning of the Project Manual to determine numbers and names of Sections in 
the Contract Documents.

2. Division 1:  Sections in Division 1 govern the execution of the Work of all Sections in the 
Specifications.

B. Specification Content:  The Specifications use certain conventions for the style of language and the intended 
meaning of certain terms, words, and phrases when used in particular situations.  These conventions are as 
follows:

1. Abbreviated Language:  Language used in the Specifications and other Contract Documents is 
abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not 
stated, shall be inferred, as the sense requires.  Singular words shall be interpreted as plural, and 
plural words shall be interpreted as singular where applicable as the context of the Contract 
Documents indicates.

2. Imperative mood and streamlined language are generally used in the Specifications.  Requirements 
expressed in the imperative mood are to be performed by Contractor.  Occasionally, the indicative 
or subjunctive mood may be used in the Section Text for clarity to describe responsibilities that 
must be fulfilled indirectly by Contractor or by others when so noted.
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a. The words "shall," "shall be," or "shall comply with," depending on the context, are 
implied where a colon (:) is used within a sentence or phrase.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01100
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SECTION 01140 - WORK RESTRICTIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 USE OF PREMISES

A. Use of Site:  Limit use of premises to work in areas indicated.  Do not disturb portions of site beyond 
areas in which the Work is indicated.

1. Limits:  Confine constructions operations to areas of remodeling only.
2. Owner Occupancy:  Allow for Owner occupancy of site and use by the public.
3. Driveways and Entrances:  Keep driveways and entrances serving premises clear and available to 

Owner, Owner's employees, and emergency vehicles at all times.  Do not use these areas for 
parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for storage of materials and 

equipment on-site.
c. Owner shall furnish the Contractor two (2) transmitters for security gate operations

B. Use of Existing Building:  Maintain existing building in a weathertight condition throughout construction 
period.  Repair damage caused by construction operations.  Protect building and its occupants during 
construction period.

1.3 OCCUPANCY REQUIREMENTS

A. Full Owner Occupancy:  Owner will occupy site and existing building during entire construction period.  
Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.  
Perform the Work so as not to interfere with Owner's operations.

B. Partial Owner Occupancy:  Owner reserves the right to occupy and to place and install equipment in 
completed areas of building, before Substantial Completion, provided such occupancy does not interfere 
with completion of the Work.  Such placement of equipment and partial occupancy shall not constitute 
acceptance of the total Work.

1. Architect will prepare a Certificate of Substantial Completion for each specific portion of the 
Work to be occupied before Owner occupancy.

2. Obtain a Certificate of Occupancy from authorities having jurisdiction before Owner occupancy.
3. Before partial Owner occupancy, mechanical and electrical systems shall be fully operational, and 

required tests and inspections shall be successfully completed.  On occupancy, Owner will 
provide, operate, and maintain mechanical and electrical systems serving occupied portions of 
building.

4. On occupancy, Owner will assume responsibility for maintenance and custodial service for 
occupied portions of building.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01140
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SECTION 01250 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements for handling and processing Contract 
modifications.

B. Related Sections include the following:

1. Division 1 Section "Product Requirements" for administrative procedures for handling requests for 
substitutions made after Contract award.

1.3 MINOR CHANGES IN THE WORK

A. Architect will issue supplemental instructions authorizing Minor Changes in the Work, not involving 
adjustment to the Contract Sum or the Contract Time. 

1.4 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed changes in the 
Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the 
description will include supplemental or revised Drawings and Specifications.

1. Proposal Requests issued by Architect are for information only.  Do not consider them instructions 
either to stop work in progress or to execute the proposed change.

2. Within time specified in Proposal Request after receipt of Proposal Request, submit a quotation 
estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the 
change.

a. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Include an updated Contractor's Construction Schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 
and activity relationship.  Use available total float before requesting an extension of the 
Contract Time.

B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications to the Contract, 
Contractor may propose changes by submitting a request for a change to Architect.
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1. Include a statement outlining reasons for the change and the effect of the change on the Work.  
Provide a complete description of the proposed change.  Indicate the effect of the proposed change 
on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total amount of 
purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
4. Include costs of labor and supervision directly attributable to the change.
5. Include an updated Contractor's Construction Schedule that indicates the effect of the change, 

including, but not limited to, changes in activity duration, start and finish times, and activity 
relationship.  Use available total float before requesting an extension of the Contract Time.

6. Comply with requirements in Division 1 Section "Product Requirements" if the proposed change 
requires substitution of one product or system for product or system specified.

1.5 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures of Owner 
and Contractor.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01250
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SECTION 01290 - PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section specifies administrative and procedural requirements necessary to prepare and process 
Applications for Payment.

B. Related Sections include the following:

1. Division 1 Section "Contract Modification Procedures" for administrative procedures for handling 
changes to the Contract.

2. Division 1 Section "Construction Progress Documentation" for administrative requirements 
governing preparation and submittal of Contractor's Construction Schedule and Submittals 
Schedule.

1.3 DEFINITIONS

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract Sum to 
various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment.

1.4 SCHEDULE OF VALUES

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of Contractor's 
Construction Schedule.

1. Correlate line items in the Schedule of Values with other required administrative forms and 
schedules, including the following:

a. Application for Payment forms with Continuation Sheets.
b. Submittals Schedule.
c. Contractor's Construction Schedule.

2. Submit the Schedule of Values to Architect at earliest possible date but no later than seven days 
before the date scheduled for submittal of initial Applications for Payment.

B. Format and Content:  Use the Project Manual table of contents as a guide to establish line items for the 
Schedule of Values.  Provide at least one line item for each Specification Section.

1. Identification:  Include the following Project identification on the Schedule of Values:

a. Project name and location.
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b. Name of Architect.
c. Contractor's name and address.
d. Date of submittal.

2. Submit draft of AIA Document G703 Continuation Sheets.
3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of 

Applications for Payment and progress reports.  Coordinate with the Project Manual table of 
contents.  Provide several line items for principal subcontract amounts, where 
appropriate.  Include separate line items under required principal subcontracts for operation and 
maintenance manuals, punch list activities, Project Record Documents, and demonstration and 
training in the amount of 5 percent of the Contract Sum.

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
5. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated and stored, 
but not yet installed.

a. Differentiate between items stored on-site and items stored off-site.  If specified, include 
evidence of insurance or bonded warehousing.

6. Provide separate line items in the Schedule of Values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work.

7. Each item in the Schedule of Values and Applications for Payment shall be complete.  Include 
total cost and proportionate share of general overhead and profit for each item.

a. Temporary facilities and other major cost items that are not direct cost of actual work-in-
place may be shown either as separate line items in the Schedule of Values or distributed as 
general overhead expense, at Contractor's option.

8. Schedule Updating:  Update and resubmit the Schedule of Values before the next Applications for 
Payment when Change Orders or Construction Change Directives result in a change in the 
Contract Sum.

1.5 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and payments as certified by 
Architect and paid for by Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial Completion, and 
final Application for Payment involve additional requirements.

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement between 
Owner and Contractor.  The period of construction Work covered by each Application for Payment is the 
period indicated in the Agreement.

C. Payment Application Forms:  Use AIA Document G702 and AIA Document G703 Continuation Sheets 
as form for Applications for Payment.

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person authorized to 
sign legal documents on behalf of Contractor.  Architect will return incomplete applications without 
action.

1. Entries shall match data on the Schedule of Values and Contractor's Construction Schedule.  Use 
updated schedules if revisions were made.
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2. Include amounts of Change Orders and Construction Change Directives issued before last day of 
construction period covered by application.

E. Transmittal:  Submit 2 signed and notarized original copies of each Application for Payment to Architect 
by a method ensuring receipt within 24 hours.  One copy shall include waivers of lien and similar 
attachments if required.

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application.

F. Initial Application for Payment:  Administrative actions and submittals that must precede or coincide 
with submittal of first Application for Payment include the following:

1. List of subcontractors.
2. Schedule of Values.
3. Contractor's Construction Schedule (preliminary if not final).
4. Submittals Schedule (preliminary if not final).

G. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial 
Completion, submit an Application for Payment showing 100 percent completion for portion of the Work 
claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete and a statement 
showing an accounting of changes to the Contract Sum.

2. This application shall reflect Certificates of Partial Substantial Completion issued previously for 
Owner occupancy of designated portions of the Work.

H. Final Payment Application:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited, to the following:

1. Evidence of completion of Project closeout requirements.
2. Insurance certificates for products and completed operations where required and proof that taxes, 

fees, and similar obligations were paid.
3. Updated final statement, accounting for final changes to the Contract Sum.
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."
6. AIA Document G707, "Consent of Surety to Final Payment."
7. Evidence that claims have been settled.
8. Final, liquidated damages settlement statement.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01290
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on Project 
including, but not limited to, the following:

1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.

B. Related Sections include the following:

1. Division 1 Section "Construction Progress Documentation" for preparing and submitting 
Contractor's Construction Schedule.

2. Division 1 Section "Execution Requirements" for procedures for coordinating general installation 
and field-engineering services, including establishment of benchmarks and control points.

3. Division 1 Section "Closeout Procedures" for coordinating Contract closeout.

1.3 COORDINATION

A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to 
ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, 
included in different Sections, which depend on each other for proper installation, connection, and 
operation.

1. Schedule construction operations in sequence required to obtain the best results where installation 
of one part of the Work depends on installation of other components, before or after its own 
installation.

2. Coordinate installation of different components with other contractors to ensure maximum 
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.
4. Where availability of space is limited, coordinate installation of different components to ensure 

maximum performance and accessibility for required maintenance, service, and repair of all 
components, including mechanical and electrical.

B. Prepare memoranda for distribution to each party involved, outlining special procedures required for 
coordination.  Include such items as required notices, reports, and list of attendees at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is 
required.
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C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with 
other construction activities and activities of other contractors to avoid conflicts and to ensure orderly 
progress of the Work.  Such administrative activities include, but are not limited to, the following:

1. Preparation of Contractor's Construction Schedule.
2. Preparation of the Schedule of Values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.
9. Project closeout activities.

1.4 SUBMITTALS

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates 
maximum utilization of space for efficient installation of different components or if coordination is 
required for installation of products and materials fabricated by separate entities.

1. Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination 
Drawings on reproductions of the Contract Documents or standard printed data.  Include the 
following information, as applicable:

a. Indicate functional and spatial relationships of components of architectural, structural, 
civil, mechanical, and electrical systems.

b. Indicate required installation sequences.
c. Indicate dimensions shown on the Contract Drawings and make specific note of 

dimensions that appear to be in conflict with submitted equipment and minimum clearance 
requirements. Provide alternate sketches to Architect for resolution of such conflicts.  
Minor dimension changes and difficult installations will not be considered changes to the 
Contract.

2. Sheet Size:  At least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
3. Number of Copies:  Submit two opaque copies of each submittal.  Architect will return one copy.

a. Submit five copies where Coordination Drawings are required for operation and 
maintenance manuals.  Architect will retain two copies; remainder will be returned. Mark 
up and retain one returned copy as a Project Record Drawing.

4. Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.

B. Key Personnel Names:  Within 3 days of starting construction operations, submit a list of key personnel 
assignments, including superintendent and other personnel in attendance at Project site.  Identify 
individuals and their duties and responsibilities; list addresses and telephone numbers, including home 
and office telephone numbers.  Provide names, addresses, and telephone numbers of individuals assigned 
as standbys in the absence of individuals assigned to Project.

1. Post copies of list in Project meeting room, in temporary field office, and by each temporary 
telephone.  Keep list current at all times.

C. Security Background Checks:  If requested by the Owner, all construction workers must provide the 
following for a security background check:  Date of Birth, Driver License Number, and Social Security 
Number.
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1.5 PROJECT MEETINGS

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.

1. Attendees:  Inform participants and others involved, and individuals whose presence is required, 
of date and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and 
times.

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting 

minutes to everyone concerned, including Owner and Architect, within three days of the meeting.

B. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a 
time convenient to Owner and Architect, but no later than 3 days after execution of the Agreement.  Hold 
the conference at Project site or another convenient location.  Conduct the meeting to review 
responsibilities and personnel assignments.

1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; Contractor and 
its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the 
conference.  All participants at the conference shall be familiar with Project and authorized to 
conclude matters relating to the Work.

2. Agenda:  Discuss items of significance that could affect progress, including the following:

a. Tentative construction schedule.
b. Phasing.
c. Critical work sequencing and long-lead items.
d. Designation of key personnel and their duties.
e. Procedures for processing field decisions and Change Orders.
f. Procedures for requests for interpretations (RFIs).
g. Procedures for testing and inspecting.
h. Procedures for processing Applications for Payment.
i. Distribution of the Contract Documents.
j. Submittal procedures.
k. Preparation of Record Documents.
l. Use of the premises and existing building.
m. Work restrictions.
n. Owner's occupancy requirements.
o. Responsibility for temporary facilities and controls.
p. Construction waste management and recycling.
q. Parking availability.
r. Office, work, and storage areas.
s. Equipment deliveries and priorities.
t. First aid.
u. Security.
v. Progress cleaning.
w. Working hours.

3. Minutes:  Architect will record and distribute meeting minutes.

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction 
activity that requires coordination with other construction.

1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected 
by the installation and its coordination or integration with other materials and installations that 
have preceded or will follow, shall attend the meeting.  Advise Architect of scheduled meeting 
dates.
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2. Agenda:  Review progress of other construction activities and preparations for the particular 
activity under consideration, including requirements for the following:

a. The Contract Documents.
b. Options.
c. Related requests for interpretations (RFIs).
d. Related Change Orders.
e. Submittals.
f. Review of mockups.
g. Possible conflicts.
h. Compatibility problems.
i. Time schedules.
j. Manufacturer's written recommendations.
k. Warranty requirements.
l. Compatibility of materials.
m. Acceptability of substrates.
n. Installation procedures.
o. Coordination with other work.
p. Required performance results.
q. Protection of adjacent work.
r. Protection of construction and personnel.

3. Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have 
been present.

5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate 
whatever actions are necessary to resolve impediments to performance of the Work and reconvene 
the conference at earliest feasible date.

D. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates of meetings with 
preparation of payment requests.

1. Attendees:  In addition to representatives of Owner and Architect, each contractor, subcontractor, 
supplier, and other entity concerned with current progress or involved in planning, coordination, 
or performance of future activities shall be represented at these meetings.  All participants at the 
conference shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate to 
status of Project.

a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine 
whether each activity is on time, ahead of schedule, or behind schedule, in relation to 
Contractor's Construction Schedule.  Determine how construction behind schedule will be 
expedited; secure commitments from parties involved to do so.  Discuss whether schedule 
revisions are required to ensure that current and subsequent activities will be completed 
within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Off-site fabrication.
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5) Site utilization.
6) Work hours.
7) Hazards and risks.
8) Progress cleaning.
9) Quality and work standards.
10) Status of correction of deficient items.
11) Field observations.
12) Requests for interpretations (RFIs).
13) Status of proposal requests.
14) Pending changes.
15) Status of Change Orders.
16) Pending claims and disputes.
17) Documentation of information for payment requests.

3. Minutes:  Architect will record and distribute to Contractor the meeting minutes.
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have 

been present.

a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress 
meeting where revisions to the schedule have been made or recognized.  Issue revised 
schedule concurrently with the report of each meeting.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01310
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SECTION 01320 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for documenting the progress of 
construction during performance of the Work, including the following:

1. Preliminary Construction Schedule.
2. Contractor's Construction Schedule.
3. Submittals Schedule.
4. Special reports.

B. Related Sections include the following:

1. Division 1 Section "Payment Procedures" for submitting the Schedule of Values.
2. Division 1 Section "Project Management and Coordination" for submitting and distributing 

meeting and conference minutes.
3. Division 1 Section "Submittal Procedures" for submitting schedules and reports.
4. Division 1 Section "Quality Requirements" for submitting a schedule of tests and inspections.

1.3 SUBMITTALS

A. Submittals Schedule:  Submit six copies of schedule.  Arrange the following information in a tabular 
format:

1. Scheduled date for first submittal.
2. Specification Section number and title.
3. Submittal category (action or informational).
4. Name of subcontractor.
5. Description of the Work covered.
6. Scheduled date for Architect's final release or approval.

B. Preliminary Construction Schedule:  Submit six opaque copies.

C. Contractor's Construction Schedule:  Submit six opaque copies of initial schedule, large enough to show 
entire schedule for entire construction period.

D. CPM Reports:  Concurrent with CPM schedule, submit six copies of each of the following computer-
generated reports.  Format for each activity in reports shall contain activity number, activity description, 
cost and resource loading, original duration, remaining duration, early start date, early finish date, late 
start date, late finish date, and total float in calendar days.



CONSTRUCTION PROGRESS DOCUMENTATION
01320 - 2

1. Activity Report:  List of all activities sorted by activity number and then early start date, or actual 
start date if known.

2. Logic Report:  List of preceding and succeeding activities for all activities, sorted in ascending 
order by activity number and then early start date, or actual start date if known.

3. Total Float Report:  List of all activities sorted in ascending order of total float.

E. Special Reports:  Submit four copies at time of unusual event.

1.4 COORDINATION

A. Coordinate preparation and processing of schedules and reports with performance of construction 
activities and with scheduling and reporting of separate contractors.

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts, 
Submittals Schedule, progress reports, payment requests, and other required schedules and reports.

1. Secure time commitments for performing critical elements of the Work from parties involved.
2. Coordinate each construction activity in the network with other activities and schedule them in 

proper sequence.

PART 2 - PRODUCTS

2.1 SUBMITTALS SCHEDULE

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates required by 
construction schedule.  Include time required for review, resubmittal, ordering, manufacturing, 
fabrication, and delivery when establishing dates.

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and Contractor's 
Construction Schedule.

2. Initial Submittal:  Submit concurrently with preliminary bar-chart schedule.  Include submittals 
required during the first 60 days of construction.  List those required to maintain orderly progress 
of the Work and those required early because of long lead time for manufacture or fabrication.

a. At Contractor's option, show submittals on the Preliminary Construction Schedule, instead 
of tabulating them separately.

3. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's 
Construction Schedule.

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Procedures:  Comply with procedures contained in AGC's "Construction Planning & Scheduling."

B. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of Final
Completion.

1. Contract completion date shall not be changed by submission of a schedule that shows an early 
completion date, unless specifically authorized by Change Order.
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C. Activities:  Treat each story or separate area as a separate numbered activity for each principal element of 
the Work.  Comply with the following:

1. Activity Duration:  Define activities so no activity is longer than 5 days, unless specifically 
allowed by Architect.

2. Procurement Activities:  Include procurement process activities for the following long lead items 
and major items, requiring a cycle of more than 60 days, as separate activities in schedule.  
Procurement cycle activities include, but are not limited to, submittals, approvals, purchasing, 
fabrication, and delivery.

a. Insert list of major items or pieces of equipment.

3. Submittal Review Time:  Include review and resubmittal times indicated in Division 1 Section 
"Submittal Procedures" in schedule.  Coordinate submittal review times in Contractor's 
Construction Schedule with Submittals Schedule.

4. Startup and Testing Time:  Include not less than 5 days for startup and testing.
5. Substantial Completion:  Indicate completion in advance of date established for Substantial 

Completion, and allow time for Architect's administrative procedures necessary for certification of 
Substantial Completion.

D. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and as 
follows in schedule, and show how the sequence of the Work is affected.

1. Phasing:  Arrange list of activities on schedule by phase.
2. Owner-Furnished Products:  Include a separate activity for each product.  Include delivery date 

indicated in Division 1 Section "Summary."  Delivery dates indicated stipulate the earliest possible 
delivery date.

E. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not 
limited to, the Notice to Proceed, Substantial Completion, and Final Completion

F. Contract Modifications:  For each proposed contract modification and concurrent with its submission, 
prepare a time-impact analysis using fragnets to demonstrate the effect of the proposed change on the 
overall project schedule.

G. Computer Software:  Prepare schedules using a program that has been developed specifically to manage 
construction schedules.

2.3 PRELIMINARY CONSTRUCTION SCHEDULE

A. Bar-Chart Schedule:  Submit preliminary horizontal bar-chart-type construction schedule within seven
days of date established for the Notice to Proceed.

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of each 
week with a continuous vertical line.  Outline significant construction activities for first 60 days of 
construction.  Include skeleton diagram for the remainder of the Work and a cash requirement prediction 
based on indicated activities.

2.4 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)

A. General:  Prepare network diagrams using AON (activity-on-node) format.
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B. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized, time-scaled CPM 
network analysis diagram for the Work.

C. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the 
preliminary network diagram, prepare a skeleton network to identify probable critical paths.

1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship of each 
activity in relation to other activities.  Include estimated time frames for the following activities:

a. Preparation and processing of submittals.
b. Installation.
c. Work by Owner that may affect or be affected by Contractor's activities.

2. Critical Path Activities:  Identify critical path activities, including those for interim completion 
dates.  Scheduled start and completion dates shall be consistent with Contract milestone dates.

3. Processing:  Process data to produce output data on a computer-drawn, time-scaled network.  
Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the 
CPM schedule within the limitations of the Contract Time.

4. Format:  Mark the critical path.  Locate the critical path near center of network; locate paths with 
most float near the edges.

a. Subnetworks on separate sheets are permissible for activities clearly off the critical path.

D. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early start-total float" 
sort.  Identify critical activities.  Prepare tabulated reports showing the following:

1. Contractor or subcontractor and the Work or activity.
2. Description of activity.
3. Principal events of activity.
4. Immediate preceding and succeeding activities.
5. Early and late start dates.
6. Early and late finish dates.
7. Activity duration in workdays.
8. Total float or slack time.
9. Average size of workforce.
10. Dollar value of activity (coordinated with the Schedule of Values).

E. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports showing the 
following:

1. Identification of activities that have changed.
2. Changes in early and late start dates.
3. Changes in early and late finish dates.
4. Changes in activity durations in workdays.
5. Changes in the critical path.
6. Changes in total float or slack time.
7. Changes in the Contract Time.

F. Value Summaries:  Prepare two cumulative value lists, sorted by finish dates.

1. In first list, tabulate activity number, early finish date, dollar value, and cumulative dollar value.
2. In second list, tabulate activity number, late finish date, dollar value, and cumulative dollar value.
3. In subsequent issues of both lists, substitute actual finish dates for activities completed as of list 

date.
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4. Prepare list for ease of comparison with payment requests; coordinate timing with progress 
meetings.

a. In both value summary lists, tabulate "actual percent complete" and "cumulative value 
completed" with total at bottom.

2.5 SPECIAL REPORTS

A. General:  Submit special reports directly to Owner within one day(s) of an occurrence.  Distribute copies 
of report to parties affected by the occurrence.

B. Reporting Unusual Events:  When an event of an unusual and significant nature occurs at Project site, 
whether or not related directly to the Work, prepare and submit a special report.  List chain of events, 
persons participating, response by Contractor's personnel, evaluation of results or effects, and similar 
pertinent information.  Advise Owner in advance when these events are known or predictable.

PART 3 - EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual 
construction progress and activities.  Issue schedule one week before each regularly scheduled progress 
meeting.

1. Revise schedule immediately after each meeting or other activity where revisions have been 
recognized or made.  Issue updated schedule concurrently with the report of each such meeting.

2. Include a report with updated schedule that indicates every change, including, but not limited to, 
changes in logic, durations, actual starts and finishes, and activity durations.

3. As the Work progresses, indicate Actual Completion percentage for each activity.

B. Distribution:  Distribute copies of approved schedule to Architect Owner, separate contractors, testing 
and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule 
responsibility.

1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and post in the same 

locations.  Delete parties from distribution when they have completed their assigned portion of the 
Work and are no longer involved in performance of construction activities.

END OF SECTION 01320
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SECTION 01330 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product 
Data, Samples, and other submittals.

B. Related Sections include the following:

1. Division 1 Section "Payment Procedures" for submitting Applications for Payment and the 
Schedule of Values.

2. Division 1 Section "Project Management and Coordination" for submitting and distributing 
meeting and conference minutes and for submitting Coordination Drawings.

3. Division 1 Section "Quality Requirements" for submitting test and inspection reports and for 
mockup requirements.

4. Division 1 Section "Closeout Procedures" for submitting warranties.
5. Division 1 Section "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data.
6. Division 1 Section "Operation and Maintenance Data" for submitting operation and maintenance 

manuals.
7. Division 1 Section "Demonstration and Training" for submitting videotapes of demonstration of 

equipment and training of Owner's personnel.
8. Divisions 2 through 16 Sections for specific requirements for submittals in those Sections.

1.3 DEFINITIONS

A. Action Submittals:  Written and graphic information that requires Architect’s responsive action.

B. Informational Submittals:  Written information that does not require Architect’s responsive action.  
Submittals may be rejected for not complying with requirements.

1.4 SUBMITTAL PROCEDURES

A. General: Architect will not provide electronic copies of CAD Drawings of the Contract Drawings for 
Contractor's use in preparing submittals.

B. Coordination:  Coordinate preparation and processing of submittals with performance of construction 
activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 
related activities that requires sequential activity.
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2. Coordinate transmittal of different types of submittals for related parts of the Work so processing 
will not be delayed because of need to review submittals concurrently for coordination.

a. Architect reserves the right to withhold action on a submittal requiring coordination with 
other submittals until related submittals are received.

C. Submittals Schedule:  Comply with requirements in Division 1 Section "Construction Progress 
Documentation" for list of submittals and time requirements for scheduled performance of related 
construction activities.

D. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  
Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time 
will be authorized because of failure to transmit submittals enough in advance of the Work to permit 
processing, including resubmittals.

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time if 
coordination with subsequent submittals is required.  Architect will advise Contractor when a 
submittal being processed must be delayed for coordination.

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial 
submittal.

3. Resubmittal Review:  Allow 15 days for review of each resubmittal.
4. Sequential Review:  Where sequential review of submittals by Architect's consultants, Owner, or 

other parties is indicated, allow 21 days for initial review of each submittal.
5. Insert list of submittals below requiring sequential review, or delete and identify submittals in 

Sections where they are specified.  Structural, mechanical, plumbing, and electrical components 
are examples of the Work that often require sequential review.

6. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals may be 
transmitted simultaneously to Architect and to Architect's consultants, allow 15 days for review of 
each submittal.  Submittal will be returned to Architect before being returned to Contractor.

E. Identification:  Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.
2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's 

review and approval markings and action taken by Architect.
3. Include the following information on label for processing and recording action taken:

a. Project name.
b. Date.
c. Name and address of Architect.
d. Name and address of Contractor.
e. Name and address of subcontractor.
f. Name and address of supplier.
g. Name of manufacturer.
h. Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall use Specification Section number followed by a decimal 
point and then a sequential number (e.g., 06100.01).  Resubmittals shall include an 
alphabetic suffix after another decimal point (e.g., 06100.01.A).

i. Number and title of appropriate Specification Section.
j. Drawing number and detail references, as appropriate.
k. Location(s) where product is to be installed, as appropriate.
l. Other necessary identification.
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F. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract 
Documents on submittals.

G. Additional Copies:  Unless additional copies are required for final submittal, and unless Architect 
observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final 
submittal.

1. Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to 
Architect.

2. Additional copies submitted for maintenance manuals will be marked with action taken and will 
be returned.

H. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  
Transmit each submittal using a transmittal form.  Architect will return submittals, without review, 
received from sources other than Contractor.

1. Transmittal Form:  Use AIA Document G810.
2. Transmittal Form:  Provide locations on form for the following information:

a. Project name.
b. Date.
c. Destination (To:).
d. Source (From:).
e. Names of subcontractor, manufacturer, and supplier.
f. Category and type of submittal.
g. Submittal purpose and description.
h. Specification Section number and title.
i. Drawing number and detail references, as appropriate.
j. Transmittal number, numbered consecutively.
k. Submittal and transmittal distribution record.
l. Remarks.
m. Signature of transmitter.

3. On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, 
requests for data, revisions other than those requested by Architect on previous submittals, and 
deviations from requirements in the Contract Documents, including minor variations and 
limitations.  Include same label information as related submittal.

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, 
installers, and authorities having jurisdiction, and others as necessary for performance of construction 
activities.  Show distribution on transmittal forms.

J. Use for Construction:  Use only final submittals with mark by Architect.

PART 2 - PRODUCTS

2.1 ACTION SUBMITTALS

A. General:  Prepare and submit Action Submittals required by individual Specification Sections.

1. Submit electronic submittals directly to extranet specifically established for Project.
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B. Product Data:  Collect information into a single submittal for each element of construction and type of 
product or equipment.

1. If information must be specially prepared for submittal because standard printed data are not 
suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Standard color charts.
e. Manufacturer's catalog cuts.
f. Wiring diagrams showing factory-installed wiring.
g. Printed performance curves.
h. Operational range diagrams.
i. Mill reports.
j. Standard product operation and maintenance manuals.
k. Compliance with specified referenced standards.
l. Testing by recognized testing agency.
m. Application of testing agency labels and seals.
n. Notation of coordination requirements.

4. Submit Product Data before or concurrent with Samples.
5. Number of Copies:  Submit six copies of Product Data, unless otherwise indicated.  Architect will 

return three (minimum) copies.  Mark up and retain one returned copy as a Project Record 
Document.

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop 
Drawings on reproductions of the Contract Documents or standard printed data.

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following 
information, as applicable:

a. Dimensions.
b. Identification of products.
c. Fabrication and installation drawings.
d. Roughing-in and setting diagrams.
e. Wiring diagrams showing field-installed wiring, including power, signal, and control 

wiring.
f. Shopwork manufacturing instructions.
g. Templates and patterns.
h. Schedules.
i. Design calculations.
j. Compliance with specified standards.
k. Notation of coordination requirements.
l. Notation of dimensions established by field measurement.
m. Relationship to adjoining construction clearly indicated.
n. Seal and signature of professional engineer if specified.
o. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings 
on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.

3. Number of Copies:  Submit six opaque copies of each submittal, unless copies are required for 
operation and maintenance manuals.  Submit six copies where copies are required for operation 
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and maintenance manuals.  Architect will retain three (minimum) copies; remainder will be 
returned.  Mark up and retain one returned copy as a Project Record Drawing.

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between submittal and 
actual component as delivered and installed.

1. Transmit Samples that contain multiple, related components such as accessories together in one 
submittal package.

2. Identification:  Attach label on unexposed side of Samples that includes the following:

a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of appropriate Specification Section.

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control 
comparisons throughout the course of construction activity.  Sample sets may be used to determine 
final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual Specification 
Sections.  Such Samples must be in an undamaged condition at time of use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are 
the property of Contractor.

4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of 
units showing the full range of colors, textures, and patterns available.

a. Number of Samples:  Submit one full set(s) of available choices where color, pattern, 
texture, or similar characteristics are required to be selected from manufacturer's product 
line.  Architect will return submittal with options selected.

5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same 
material to be used for the Work, cured and finished in manner specified, and physically identical 
with material or product proposed for use, and that show full range of color and texture variations 
expected. Samples include, but are not limited to, the following:  partial sections of manufactured 
or fabricated components; small cuts or containers of materials; complete units of repetitively used 
materials; swatches showing color, texture, and pattern; color range sets; and components used for 
independent testing and inspection.

a. Number of Samples:  Submit three sets of Samples.  Architect will retain two Sample sets; 
remainder will be returned.  Mark up and retain one returned Sample set as a Project 
Record Sample.

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to be 
demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent in material or 
product represented by a Sample, submit at least three sets of paired units that show 
approximate limits of variations.

E. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location.  Include the following 
information in tabular form:
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1. Type of product.  Include unique identifier for each product.
2. Number and name of room or space.
3. Location within room or space.
4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise indicated.  

Architect will return two copies.

a. Mark up and retain one returned copy as a Project Record Document.

F. Contractor's Construction Schedule:  Comply with requirements specified in Division 1 Section 
"Construction Progress Documentation" for Construction Manager's action.

G. Submittals Schedule:  Comply with requirements specified in Division 1 Section "Construction Progress 
Documentation."

H. Application for Payment:  Comply with requirements specified in Division 1 Section "Payment 
Procedures."

I. Schedule of Values:  Comply with requirements specified in Division 1 Section "Payment Procedures."

J. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion 
of the Work, including those who are to furnish products or equipment fabricated to a special design. 
Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract or supplying products.
2. Number and title of related Specification Section(s) covered by subcontract.
3. Drawing number and detail references, as appropriate, covered by subcontract.
4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  

Architect will return two copies.

a. Mark up and retain one returned copy as a Project Record Document.

2.2 INFORMATIONAL SUBMITTALS

A. General:  Prepare and submit Informational Submittals required by other Specification Sections.

1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.  Architect 
will not return copies.

2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity 
responsible for preparing certification.  An officer shall sign certificates and certifications or other 
individual authorized to sign documents on behalf of that entity.

3. Test and Inspection Reports:  Comply with requirements specified in Division 1 Section "Quality 
Requirements."

B. Coordination Drawings:  Comply with requirements specified in Division 1 Section "Project Management 
and Coordination."

C. Contractor's Construction Schedule:  Comply with requirements specified in Division 1 Section 
"Construction Progress Documentation."

D. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or 
person.  Include lists of completed projects with project names and addresses, names and addresses of 
architects and owners, and other information specified.
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E. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with 
requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and 
Procedure Qualification Record (PQR) on AWS forms.  Include names of firms and personnel certified.

F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer 
complies with requirements in the Contract Documents and, where required, is authorized by 
manufacturer for this specific Project.

G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing 
experience where required.

H. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product 
complies with requirements in the Contract Documents.

I. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material 
complies with requirements in the Contract Documents.

J. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard 
form, indicating and interpreting test results of material for compliance with requirements in the Contract 
Documents.

K. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer 
complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by 
manufacturer and witnessed by a qualified testing agency, or on comprehensive tests performed by a 
qualified testing agency.

L. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project.  Include the 
following information:

1. Name of evaluation organization.
2. Date of evaluation.
3. Time period when report is in effect.
4. Product and manufacturers' names.
5. Description of product.
6. Test procedures and results.
7. Limitations of use.

M. Schedule of Tests and Inspections:  Comply with requirements specified in Division 1 Section "Quality
Requirements."

N. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting results of tests performed before installation of product, for 
compliance with performance requirements in the Contract Documents.

O. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 
standard form, indicating and interpreting results of compatibility tests performed before installation of 
product.  Include written recommendations for primers and substrate preparation needed for adhesion.

P. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard 
form, indicating and interpreting results of field tests performed either during installation of product or 
after product is installed in its final location, for compliance with requirements in the Contract 
Documents.
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Q. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal 
maintenance of products and equipment.  Comply with requirements specified in Division 1 Section 
"Operation and Maintenance Data."

R. Design Data:  Prepare written and graphic information, including, but not limited to, performance and 
design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and 
other performance and design criteria and a summary of loads.  Include load diagrams if applicable.  
Provide name and version of software, if any, used for calculations.  Include page numbers.

S. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's 
recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include 
name of product and name, address, and telephone number of manufacturer.  Include the following, as 
applicable:

1. Preparation of substrates.
2. Required substrate tolerances.
3. Sequence of installation or erection.
4. Required installation tolerances.
5. Required adjustments.
6. Recommendations for cleaning and protection.

T. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service 
representative's tests and inspections.  Include the following, as applicable:

1. Name, address, and telephone number of factory-authorized service representative making report.
2. Statement on condition of substrates and their acceptability for installation of product.
3. Statement that products at Project site comply with requirements.
4. Summary of installation procedures being followed, whether they comply with requirements and, 

if not, what corrective action was taken.
5. Results of operational and other tests and a statement of whether observed performance complies 

with requirements.
6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.

U. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or 
bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of 
deductibles, if any, and term of the coverage.

V. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to Architect.

1. Architect will not review submittals that include MSDSs and will return the entire submittal for 
resubmittal.

2.3 DELEGATED DESIGN

A. Performance and Design Criteria:  Where professional design services or certifications by a design 
professional are specifically required of Contractor by the Contract Documents, provide products and 
systems complying with specific performance and design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required, submit a written 
request for additional information to Architect.

B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, 
submit three copies of a statement, signed and sealed by the responsible design professional, for each 
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product and system specifically assigned to Contractor to be designed or certified by a design 
professional.

1. Indicate that products and systems comply with performance and design criteria in the Contract 
Documents.  Include list of codes, loads, and other factors used in performing these services.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract and for compliance 
with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before 
submitting to Architect.

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and 
location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's 
approval, and statement certifying that submittal has been reviewed, checked, and approved for 
compliance with the Contract Documents.

3.2 ARCHITECT'S / ACTION

A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and will return 
them without action.

B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 
modifications required, and return it.  Architect will stamp each submittal with an action stamp and will 
mark stamp appropriately to indicate action taken, as follows:

C. Informational Submittals:  Architect will review each submittal and will not return it, or will return it if it 
does not comply with requirements.  Architect will forward each submittal to appropriate party.

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without 
review.

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

END OF SECTION 01330
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SECTION 01400 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for quality assurance and quality 
control.

B. Testing and inspecting services are required to verify compliance with requirements specified or 
indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract 
Document requirements.

1. Specific quality-assurance and -control requirements for individual construction activities are 
specified in the Sections that specify those activities.  Requirements in those Sections may also 
cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance 
and -control procedures that facilitate compliance with the Contract Document requirements.

3. Requirements for Contractor to provide quality-assurance and -control services required by 
Architect, Owner, or authorities having jurisdiction are not limited by provisions of this Section.

C. Related Sections include the following:

1. Division 1 Section "Cutting and Patching" for repair and restoration of construction disturbed by 
testing and inspecting activities.

2. Divisions 2 through 16 Sections for specific test and inspection requirements.

1.3 DEFINITIONS

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution 
of the Work to guard against defects and deficiencies and substantiate that proposed construction will 
comply with requirements.

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution 
of the Work to evaluate that actual products incorporated into the Work and completed construction 
comply with requirements.  Services do not include contract enforcement activities performed by 
Architect.

C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to verify 
selections made under sample submittals, to demonstrate aesthetic effects and, where indicated, qualities 
of materials and execution, and to review construction, coordination, testing, or operation; they are not 
Samples.  Approved mockups establish the standard by which the Work will be judged.

D. Laboratory Mockups:  Full-size, physical assemblies that are constructed at testing facility to verify 
performance characteristics.
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E. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project before 
products and materials are incorporated into the Work to verify performance or compliance with specified 
criteria.

F. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency 
qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product 
performance and compliance with industry standards.

G. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., plant, mill, 
factory, or shop.

H. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the 
Work and for completed Work.

I. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory 
shall mean the same as testing agency.

J. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, 
Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including 
installation, erection, application, and similar operations.

1. Using a term such as "carpentry" does not imply that certain construction activities must be 
performed by accredited or unionized individuals of a corresponding generic name, such as 
"carpenter."  It also does not imply that requirements specified apply exclusively to trades people 
of the corresponding generic name.

K. Experienced:  When used with an entity, "experienced" means having successfully completed a minimum 
of five previous projects similar in size and scope to this Project; being familiar with special requirements 
indicated; and having complied with requirements of authorities having jurisdiction.

1.4 CONFLICTING REQUIREMENTS

A. General:  If compliance with two or more standards is specified and the standards establish different or 
conflicting requirements for minimum quantities or quality levels, comply with the most stringent 
requirement.  Refer uncertainties and requirements that are different, but apparently equal, to Architect 
for a decision before proceeding.

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the 
minimum provided or performed.  The actual installation may comply exactly with the minimum quantity 
or quality specified, or it may exceed the minimum within reasonable limits.  To comply with these 
requirements, indicated numeric values are minimum or maximum, as appropriate, for the context of 
requirements.  Refer uncertainties to Architect for a decision before proceeding.

1.5 SUBMITTALS

A. Reports:  Prepare and submit certified written reports that include the following:

1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
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7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
11. Comments or professional opinion on whether tested or inspected Work complies with the 

Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

1.6 QUALITY ASSURANCE

A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; 
individual Specification Sections specify additional requirements.

B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work 
similar in material, design, and extent to that indicated for this Project, whose work has resulted in 
construction with a record of successful in-service performance.

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those 
indicated for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units.

D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this 
Project and with a record of successful in-service performance, as well as sufficient production capacity 
to produce required units.

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing engineering services of the kind 
indicated.  Engineering services are defined as those performed for installations of the system, assembly, 
or products that are similar to those indicated for this Project in material, design, and extent.

F. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience 
and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and 
with additional qualifications specified in individual Sections; and where required by authorities having 
jurisdiction, that is acceptable to authorities.

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory 

Accreditation Program.

G. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer 
who is trained and approved by manufacturer to inspect installation of manufacturer's products that are 
similar in material, design, and extent to those indicated for this Project.

H. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of 
construction and finish required to comply with the following requirements, using materials indicated for 
the completed Work:

1. Build mockups in location and of size indicated or, if not indicated, as directed by Architect.
2. Notify Architect three days in advance of dates and times when mockups will be constructed.
3. Demonstrate the proposed range of aesthetic effects and workmanship.
4. Obtain Architect's approval of mockups before starting work, fabrication, or construction.

a. Allow three days for initial review and each re-review of each mockup.
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5. Maintain mockups during construction in an undisturbed condition as a standard for judging the 
completed Work.

6. Demolish and remove mockups when directed, unless otherwise indicated.

1.7 QUALITY CONTROL

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner 
will engage a qualified testing agency to perform these services.

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies 
engaged and a description of types of testing and inspecting they are engaged to perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed 
to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will 
be adjusted by Change Order.

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise 
indicated, provide quality-control services specified and those required by authorities having jurisdiction.  
Perform quality-control services required of Contractor by authorities having jurisdiction, whether 
specified or not.

1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to 
perform these quality-control services.

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by 
Owner.

2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or 
inspecting will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit a certified 
written report, in duplicate, of each quality-control service.

4. Testing and inspecting requested by Contractor and not required by the Contract Documents are 
Contractor's responsibility.

5. Submit additional copies of each written report directly to authorities having jurisdiction, when 
they so direct.

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to 
inspect field-assembled components and equipment installation, including service connections.  Report 
results in writing as specified in Division 1 Section "Submittal Procedures."

D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for construction that 
replaced Work that failed to comply with the Contract Documents.

E. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of duties.  
Provide qualified personnel to perform required tests and inspections.

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the Work 
during performance of its services.

2. Determine the location from which test samples will be taken and in which in-situ tests are 
conducted.

3. Conduct and interpret tests and inspections and state in each report whether tested and inspected 
work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control 
service through Contractor.
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5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or 
accept any portion of the Work.

6. Do not perform any duties of Contractor.

F. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-
control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in 
advance of operations to permit assignment of personnel.  Provide the following:

1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require testing and inspecting.  

Assist agency in obtaining samples.
4. Facilities for storage and field curing of test samples.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
7. Security and protection for samples and for testing and inspecting equipment at Project site.

G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control 
services with a minimum of delay and to avoid necessity of removing and replacing construction to 
accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

H. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-control 
services required by the Contract Documents.  Submit schedule within seven days of date established for 
the Notice to Proceed.

1. Distribution:  Distribute schedule to Owner, Architect, testing agencies, and each party involved in 
performance of portions of the Work where tests and inspections are required.

1.8 SPECIAL TESTS AND INSPECTIONS

A. Special Tests and Inspections:  Conducted by a qualified testing agency and/or special inspector as 
required by authorities having jurisdiction, as indicated in individual Specification Sections, and as 
follows:

1. Verifying that manufacturer maintains detailed fabrication and quality control procedures and 
reviewing the completeness and adequacy of those procedures to perform the Work.

2. Notifying Architect and Contractor promptly of irregularities and deficiencies observed in the 
Work during performance of its services.

3. Submitting a certified written report of each test, inspection, and similar quality-control service to 
Architect with copy to Contractor and to authorities having jurisdiction.

4. Submitting a final report of special tests and inspections at Substantial Completion, which 
includes a list of unresolved deficiencies.

5. Interpreting tests and inspections and stating in each report whether tested and inspected work 
complies with or deviates from the Contract Documents.

6. Retesting and reinspecting corrected work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION
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3.1 TEST AND INSPECTION LOG

A. Prepare a record of tests and inspections.  Include the following:

1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and 
inspection log for Architect's reference during normal working hours.

3.2 REPAIR AND PROTECTION

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged 
construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other Specification 
Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams 
that are as invisible as possible.

2. Comply with the Contract Document requirements for Division 1 Section "Cutting and Patching."

B. Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for 
quality-control services.

END OF SECTION 01400
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SECTION 01420 - REFERENCES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 DEFINITIONS

A. General:  Basic Contract definitions are included in the Conditions of the Contract.

B. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, and 
requests, "approved" is limited to Architect's duties and responsibilities as stated in the Conditions of the 
Contract.

C. "Directed":  A command or instruction by Architect.  Other terms including "requested," "authorized," 
"selected," "approved," "required," and "permitted" have the same meaning as "directed."

D. "Indicated":  Requirements expressed by graphic representations or in written form on Drawings, in 
Specifications, and in other Contract Documents.  Other terms including "shown," "noted," "scheduled," 
and "specified" have the same meaning as "indicated."

E. "Regulations":  Laws, ordinances, statutes, and lawful orders issued by authorities having jurisdiction, 
and rules, conventions, and agreements within the construction industry that control performance of the 
Work.

F. "Furnish":  Supply and deliver to Project site, ready for unloading, unpacking, assembly, installation, and 
similar operations.

G. "Install":  Operations at Project site including unloading, temporarily storing, unpacking, assembling, 
erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and 
similar operations.

H. "Provide":  Furnish and install, complete and ready for the intended use.

I. "Project Site":  Space available for performing construction activities.  The extent of Project site is shown 
on Drawings and may or may not be identical with the description of the land on which Project is to be 
built.

1.3 INDUSTRY STANDARDS

A. Applicability of Standards:  Unless the Contract Documents include more stringent requirements, 
applicable construction industry standards have the same force and effect as if bound or copied directly 
into the Contract Documents to the extent referenced.  Such standards are made a part of the Contract 
Documents by reference.

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents, unless 
otherwise indicated.
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C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with industry 
standards applicable to its construction activity.  Copies of applicable standards are not bound with the 
Contract Documents.

D. Abbreviations and Acronyms for Standards and Regulations:  Where abbreviations and acronyms are 
used in Specifications or other Contract Documents, they shall mean the recognized name of the 
standards and regulations in the following list.  Names, telephone numbers, and Web-site addresses are 
subject to change and are believed to be accurate and up-to-date as of the date of the Contract Documents.

ADAAG Americans with Disabilities Act (ADA) (800) 872-2253
Accessibility Guidelines for Buildings and Facilities (202) 272-0080
Available from Access Board
www.access-board.gov

CFR Code of Federal Regulations (888) 293-6498
Available from Government Printing Office (202) 512-1530
www.access.gpo.gov/nara/cfr

CRD Handbook for Concrete and Cement (601) 634-2355
Available from Army Corps of Engineers
Waterways Experiment Station
www.wes.army.mil

DOD Department of Defense Military Specifications and Standards (215) 697-6257
Available from Department of Defense Single Stock Point
www.dodssp.daps.mil

DSCC Defense Supply Center Columbus
(See FS)

FED-STD Federal Standard
(See FS)

FS Federal Specification (215) 697-6257
Available from Department of Defense Single Stock Point
www.dodssp.daps.mil

Available from General Services Administration (202) 501-1021
www.fss.gsa.gov

Available from National Institute of Building Sciences (202) 289-7800
www.nibs.org

FTMS Federal Test Method Standard
(See FS)

MIL See MILSPEC

MS MIL See MILSPEC

MILSPEC Military Specification and Standards (215) 697-6257
Available from Department of Defense Single Stock Point
www.dodssp.daps.mil

UFAS Uniform Federal Accessibility Standards (800) 872-2253
Available from Access Board (202) 272-0080
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www.access-board.gov

1.4 ABBREVIATIONS AND ACRONYMS

A. Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities indicated in Gale Research's 
"Encyclopedia of Associations" or in Columbia Books' "National Trade & Professional Associations of 
the U.S."

B. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 
Documents, they shall mean the recognized name of the entities in the following list.  Names, telephone 
numbers, and Web-site addresses are subject to change and are believed to be accurate and up-to-date as 
of the date of the Contract Documents.

BOCA BOCA International, Inc.
(See ICC)

CABO Council of American Building Officials
(See ICC)

IAPMO International Association of Plumbing and Mechanical Officials (909) 472-4100
www.iapmo.org

ICBO International Conference of Building Officials
(See ICC)

ICBO ES ICBO Evaluation Service, Inc.
(See ICC-ES)

ICC International Code Council (703) 931-4533
(Formerly:  CABO - Council of American Building Officials)
www.iccsafe.org

ICC-ES ICC Evaluation Service, Inc. (800) 423-6587
www.icc-es.org (562) 699-0543

SBCCI Southern Building Code Congress International, Inc.
(See ICC)

C. State Government Agencies:  Where abbreviations and acronyms are used in Specifications or other 
Contract Documents, they shall mean the recognized name of the entities in the following list.  Names, 
telephone numbers, and Web-site addresses are subject to change and are believed to be accurate and up-
to-date as of the date of the Contract Documents.

CBHF State of California, Department of Consumer Affairs (800) 952-5210
Bureau of Home Furnishings and Thermal Insulation (916) 574-2041
www.dca.ca.gov/bhfti

CPUC California Public Utilities Commission (415) 703-2782
www.cpuc.ca.gov

TFS Texas Forest Service (936) 639-8180
Forest Products Laboratory
www.txforestservice.tamu.edu
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01420
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SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes requirements for temporary utilities, support facilities, and security and protection 
facilities.

1.3 USE CHARGES

A. Water Service:  Water from Owner's existing water system is available for use without metering and 
without payment of use charges.  Provide connections and extensions of services as required for 
construction operations.

B. Electric Power Service:  Electric power from Owner's existing system is available for use without 
metering and without payment of use charges.  Provide connections and extensions of services as 
required for construction operations.

1.4 SUBMITTALS

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for construction 
personnel.

1.5 QUALITY ASSURANCE

A. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary 
utility before use.  Obtain required certifications and permits.

1.6 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility 
for operation, maintenance, and protection of each permanent service during its use as a construction 
facility before Owner's acceptance, regardless of previously assigned responsibilities.

PART 2 - PRODUCTS

2.1 MATERIALS
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A. Portable Chain-Link Fencing:  Minimum 2-inch, 9-gage, galvanized steel, chain-link fabric fencing; 
minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8-inch- OD line posts and 2-7/8-
inch- OD corner and pull posts, with 1-5/8-inch- OD top and bottom rails.  Provide galvanized steel bases 
for supporting posts.

B. Lumber and Plywood:  Comply with requirements in Division 6 Section "Rough Carpentry."

C. Paint:  Comply with requirements in Division 9 painting Sections.

2.2 TEMPORARY FACILITIES

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and 
foundations adequate for normal loading.

B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  Keep 
office clean and orderly.  Furnish and equip offices as follows:

1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and 
bookcases.

2. Conference room of sufficient size to accommodate meetings of 10 individuals.  Provide electrical 
power service and 120-V ac duplex receptacles, with not less than 1 receptacle on each wall.  
Furnish room with conference table, chairs, and 4-foot- square tack board.

3. Drinking water and private toilet.
4. Coffee machine and supplies.
5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 

deg F.
6. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height.

C. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate materials 
and equipment for construction operations.

1. Store combustible materials apart from building.

2.3 EQUIPMENT

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and 
classes of fire exposures.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum interference with 
performance of the Work.  Relocate and modify facilities as required by progress of the Work.

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities are no 
longer needed or are replaced by authorized use of completed permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION
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A. General:  Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, 
if necessary, to make connections for temporary services.

B. Water Service:  Use of Owner's existing water service facilities will be permitted, as long as facilities are 
cleaned and maintained in a condition acceptable to Owner.  At Substantial Completion, restore these 
facilities to condition existing before initial use.

1. Where installations below an outlet might be damaged by spillage or leakage, provide a drip pan 
of suitable size to minimize water damage.  Drain accumulated water promptly from pans.

C. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction 
personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and 
maintenance of fixtures and facilities.

1. Toilets:  Use of Owner's existing toilet facilities will be permitted, as long as facilities are cleaned 
and maintained in a condition acceptable to Owner.  At Substantial Completion, restore these 
facilities to condition existing before initial use.

D. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for 
curing or drying of completed installations or for protecting installed construction from adverse effects of 
low temperatures or high humidity.  Select equipment that will not have a harmful effect on completed 
installations or elements being installed.

E. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for 
curing or drying of completed installations or for protecting installed construction from adverse effects of 
high humidity.  Select equipment that will not have a harmful effect on completed installations or 
elements being installed.  Coordinate ventilation requirements to produce ambient condition required and 
minimize energy consumption.

F. Electric Power Service:  Use of Owner's existing electric power service will be permitted, as long as 
equipment is maintained in a condition acceptable to Owner.

G. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for 
construction operations, observations, inspections, and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements without 
operating entire system.

H. Telephone Service:  Provide temporary telephone service in common-use facilities for use by all 
construction personnel.  Install one telephone line(s) for each field office.

1. Provide additional telephone lines for the following:

a. Provide a dedicated telephone line for each facsimile machine and computer in each field 
office.

2. At each telephone, post a list of important telephone numbers.

a. Police and fire departments.
b. Ambulance service.
c. Contractor's home office.
d. Architect's office.
e. Engineers' offices.
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f. Owner's office.
g. Principal subcontractors' field and home offices.

3. Provide superintendent with cellular telephone or portable two-way radio for use when away from 
field office.

I. Electronic Communication Service:  Provide temporary electronic communication service, including 
electronic mail, in common-use facilities.

1. Provide DSL in primary field office.

3.3 SUPPORT FACILITIES INSTALLATION

A. General:  Comply with the following:

1. Provide incombustible construction for offices, shops, and sheds located within construction area 
or within 30 feet of building lines.  Comply with NFPA 241.

2. Maintain support facilities until near Substantial Completion.  Remove before Substantial 
Completion.  Personnel remaining after Substantial Completion will be permitted to use 
permanent facilities, under conditions acceptable to Owner.

B. Parking:  Use designated areas of Owner's existing parking areas for construction personnel.

C. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel.

1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" 
and not temporary facilities.

D. Temporary Elevator Use:  Refer to Division 14 Sections for temporary use of new elevators.

E. Existing Stair Usage:  Use of Owner's existing stairs will be permitted, as long as stairs are cleaned and 
maintained in a condition acceptable to Owner.  At Substantial Completion, restore stairs to condition 
existing before initial use.

1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to 
maintain means of egress.  If, despite such protection, stairs become damaged, restore damaged 
areas so no evidence remains of correction work.

F. Temporary Use of Permanent Stairs:  Cover finished, permanent stairs with protective covering of 
plywood or similar material so finishes will be undamaged at time of acceptance.

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially completed areas 
of construction.  Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and 
similar violations of security.

B. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for 
erecting structurally adequate barricades, including warning signs and lighting.

C. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to 
protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
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1. Prohibit smoking in construction areas.
2. Supervise welding operations, combustion-type temporary heating units, and similar sources of 

fire ignition according to requirements of authorities having jurisdiction.  Minimize all field 
welding.

3. Develop and supervise an overall fire-prevention and -protection program for personnel at Project 
site.  Review needs with local fire department and establish procedures to be followed.  Instruct 
personnel in methods and procedures.  Post warnings and information.

4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign 
stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size 
with outlet size and equip with suitable nozzles.

3.5 OPERATION, TERMINATION, AND REMOVAL

A. Maintenance:  Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and 
similar facilities on a 24-hour basis where required to achieve indicated results and to avoid 
possibility of damage.

B. Temporary Facility Changeover:  Do not change over from using temporary security and protection 
facilities to permanent facilities until Substantial Completion.

C. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it 
has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  
Complete or, if necessary, restore permanent construction that may have been delayed because of 
interference with temporary facility.  Repair damaged Work, clean exposed surfaces, and replace 
construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner 
reserves right to take possession of Project identification signs.

2. At Substantial Completion, clean and renovate permanent facilities used during construction 
period.  Comply with final cleaning requirements specified in Division 1 Section "Closeout 
Procedures."

END OF SECTION 01500
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SECTION 01600 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special 
warranties; product substitutions; and comparable products.

B. Related Sections include the following:

1. Division 1 Section "Alternates" for products selected under an alternate.
2. Division 1 Section "References" for applicable industry standards for products specified.
3. Division 1 Section "Closeout Procedures" for submitting warranties for Contract closeout.
4. Divisions 2 through 16 Sections for specific requirements for warranties on products and 

installations specified to be warranted.

1.3 DEFINITIONS

A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from 
previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," 
and terms of similar intent.

1. Named Products:  Items identified by manufacturer's product name, including make or model 
number or other designation shown or listed in manufacturer's published product literature, that is 
current as of date of the Contract Documents.

2. New Products:  Items that have not previously been incorporated into another project or 
facility, except that products consisting of recycled-content materials are allowed, unless explicitly 
stated otherwise.  Products salvaged or recycled from other projects are not considered new 
products.

3. Comparable Product:  Product that is demonstrated and approved through submittal process, or 
where indicated as a product substitution, to have the indicated qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other characteristics that 
equal or exceed those of specified product.

B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those 
required by the Contract Documents and proposed by Contractor.

1.4 SUBMITTALS

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product or 
fabrication or installation method to be replaced.  Include Specification Section number and title and 
Drawing numbers and titles.
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1. Substitution Request Form:  Use CSI Form 13.1A.
2. Documentation:  Show compliance with requirements for substitutions and the following, as 

applicable:

a. Statement indicating why specified material or product cannot be provided.
b. Coordination information, including a list of changes or modifications needed to other parts 

of the Work and to construction performed by Owner and separate contractors, that will be 
necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitution with those of the 
Work specified.  Significant qualities may include attributes such as performance, weight, 
size, durability, visual effect, and specific features and requirements indicated.

d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures.

e. Samples, where applicable or requested.
f. Cost information, including a proposal of change, if any, in the Contract Sum.
g. Contractor's certification that proposed substitution complies with requirements in the 

Contract Documents and is appropriate for applications indicated.
h. Contractor's waiver of rights to additional payment or time that may subsequently become 

necessary because of failure of proposed substitution to produce indicated results.

3. Architect's Action:  If necessary, Architect will request additional information or documentation 
for evaluation within 7 days of receipt of a request for substitution.  Architect will notify 
Contractor of acceptance or rejection of proposed substitution within 15 days of receipt of request, 
or 7 days of receipt of additional information or documentation, whichever is later.

a. Form of Acceptance:  Change Order.
b. Use product specified if Architect cannot make a decision on use of a proposed substitution 

within time allocated.

B. Comparable Product Requests: Submit three copies of each request for consideration.  Identify product 
or fabrication or installation method to be replaced.  Include Specification Section number and title and 
Drawing numbers and titles.

1. Architect's Action:  If necessary, Architect will request additional information or documentation 
for evaluation within one week of receipt of a comparable product request.  Architect will notify 
Contractor of approval or rejection of proposed comparable product request within 15 days of 
receipt of request, or 7 days of receipt of additional information or documentation, whichever is 
later.

a. Form of Approval:  As specified in Division 1 Section "Submittal Procedures."
b. Use product specified if Architect cannot make a decision on use of a comparable product 

request within time allocated.

1.5 QUALITY ASSURANCE

A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for 
use on Project, product selected shall be compatible with products previously selected, even if previously 
selected products were also options.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and 
loss, including theft.  Comply with manufacturer's written instructions.



PRODUCT REQUIREMENTS
01600 - 3

B. Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of 
construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that are 
flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed 
container or other packaging system, complete with labels and instructions for handling, storing, 
unpacking, protecting, and installing.

4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that 
products are undamaged and properly protected.

C. Storage:

1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure 

above ground, with ventilation adequate to prevent condensation.
4. Store cementitious products and materials on elevated platforms.
5. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation 

and concealment.
6. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, 

and weather-protection requirements for storage.
7. Protect stored products from damage and liquids from freezing.
8. Provide a secure location and enclosure at Project site for storage of materials and equipment by 

Owner's construction forces.  Coordinate location with Owner.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties 
required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties 
do not relieve Contractor of obligations under requirements of the Contract Documents.

1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner.

2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, 
either to extend time limit provided by manufacturer's warranty or to provide more rights for 
Owner.

B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready 
for execution.  Submit a draft for approval before final execution.

1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly 
executed.

2. Refer to Divisions 2 through 16 Sections for specific content requirements and particular 
requirements for submitting special warranties.

C. Submittal Time:  Comply with requirements in Division 1 Section "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES



PRODUCT REQUIREMENTS
01600 - 4

A. General Product Requirements:  Provide products that comply with the Contract Documents, that are 
undamaged and, unless otherwise indicated, that are new at time of installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a 
complete installation and indicated use and effect.

2. Standard Products:  If available, and unless custom products or nonstandard options are specified, 
provide standard products of types that have been produced and used successfully in similar 
situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents.

4. Where products are accompanied by the term "as selected," Architect will make selection.
5. Where products are accompanied by the term "match sample," sample to be matched is 

Architect's.
6. Descriptive, performance, and reference standard requirements in the Specifications establish 

"salient characteristics" of products.
7. Or Equal:  Where products are specified by name and accompanied by the term "or equal" or "or 

approved equal" or "or approved," comply with provisions in Part 2 "Comparable Products" 
Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:

1. Product:  Where Specifications name a single product and manufacturer, provide the named 
product that complies with requirements.

2. Products:  Where Specifications include a list of names of both products and manufacturers, 
provide one of the products listed that complies with requirements.

3. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a product by 
one of the manufacturers listed that complies with requirements.

4. Available Products:  Where Specifications include a list of names of both products and 
manufacturers, provide one of the products listed, or an unnamed product, that complies with 
requirements.  Comply with provisions in Part 2 "Comparable Products" Article for consideration 
of an unnamed product.

5. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a product 
by one of the manufacturers listed, or an unnamed manufacturer, that complies with requirements.  
Comply with provisions in Part 2 "Comparable Products" Article for consideration of an unnamed 
product.

6. Visual Matching Specification:  Where Specifications require matching an established Sample, 
select a product that complies with requirements and matches Architect's sample.  Architect's 
decision will be final on whether a proposed product matches.

a. If no product available within specified category matches and complies with other specified 
requirements, comply with provisions in Part 2 "Product Substitutions" Article for proposal 
of product.

2.2 PRODUCT SUBSTITUTIONS

A. Timing:  Architect will consider requests for substitution if received within 60 days after the Notice to 
Proceed.  Requests received after that time may be considered or rejected at discretion of Architect.

B. Conditions:  Architect will consider Contractor's request for substitution when the following conditions 
are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, 
except to record noncompliance with these requirements:

1. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or 
other considerations, after deducting additional responsibilities Owner must assume.  Owner's 



PRODUCT REQUIREMENTS
01600 - 5

additional responsibilities may include compensation to Architect for redesign and evaluation 
services, increased cost of other construction by Owner, and similar considerations.

2. Requested substitution does not require extensive revisions to the Contract Documents.
3. Requested substitution is consistent with the Contract Documents and will produce indicated 

results.
4. Substitution request is fully documented and properly submitted.
5. Requested substitution will not adversely affect Contractor's Construction Schedule.
6. Requested substitution has received necessary approvals of authorities having jurisdiction.
7. Requested substitution is compatible with other portions of the Work.
8. Requested substitution has been coordinated with other portions of the Work.
9. Requested substitution provides specified warranty.

2.3 COMPARABLE PRODUCTS

A. Conditions:  Architect will consider Contractor's request for comparable product when the following 
conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests 
without action, except to record noncompliance with these requirements:

1. Evidence that the proposed product does not require extensive revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce the indicated 
results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications.  Significant qualities include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.
4. List of similar installations for completed projects with project names and addresses and names 

and addresses of architects and owners, if requested.
5. Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 01600
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SECTION 01700 - EXECUTION REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes general procedural requirements governing execution of the Work including, but 
not limited to, the following:

1. Construction layout.
2. General installation of products.
3. Progress cleaning.
4. Starting and adjusting.
5. Protection of installed construction.
6. Correction of the Work.

B. Related Sections include the following:

1. Division 1 Section "Cutting and Patching" for procedural requirements for cutting and patching 
necessary for the installation or performance of other components of the Work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions:  The existence and location of site improvements, utilities, and other construction 
indicated as existing are not guaranteed.  Before beginning work, investigate and verify the existence and 
location of mechanical and electrical systems and other construction affecting the Work.

1. Before construction, verify the location and points of connection of utility services.

B. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present 
where indicated, for compliance with requirements for installation tolerances and other conditions 
affecting performance.  Record observations.

1. Written Report:  Where a written report listing conditions detrimental to performance of the Work 
is required by other Sections, include the following:

a. Description of the Work.
b. List of detrimental conditions, including substrates.
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c. List of unacceptable installation tolerances.
d. Recommended corrections.

2. Verify compatibility with and suitability of substrates, including compatibility with existing 
finishes or primers.

3. Examine roughing-in for mechanical and electrical systems to verify actual locations of 
connections before equipment and fixture installation.

4. Examine walls, floors, and roofs for suitable conditions where products and systems are to be 
installed.

5. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding 
with the Work indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 
measurements before installing each product.  Where portions of the Work are indicated to fit to other 
construction, verify dimensions of other construction by field measurements before fabrication.  
Coordinate fabrication schedule with construction progress to avoid delaying the Work.

B. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on 
Drawings.

C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 
clarification of the Contract Documents, submit a request for information to Architect.  Include a detailed 
description of problem encountered, together with recommendations for changing the Contract 
Documents.  Submit requests on CSI Form 13.2A, "Request for Interpretation."

3.3 INSTALLATION

A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as 
indicated.

1. Make vertical work plumb and make horizontal work level.
2. Where space is limited, install components to maximize space available for maintenance and ease 

of removal for replacement.
3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.
4. Maintain minimum headroom clearance of 8 feet in spaces without a suspended ceiling.

B. Comply with manufacturer's written instructions and recommendations for installing products in 
applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results.  Maintain 
conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in 
excess of that expected during normal conditions of occupancy.

E. Tools and Equipment:  Do not use tools or equipment that produces harmful noise levels.

F. Templates:  Obtain and distribute to the parties involved templates for work specified to be factory 
prepared and field installed.  Check Shop Drawings of other work to confirm that adequate provisions are 
made for locating and installing products to comply with indicated requirements.
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G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in 
place, accurately located and aligned with other portions of the Work.

1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights 
directed by Architect.

2. Allow for building movement, including thermal expansion and contraction.
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for 

installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral 
anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in 
time for installation.

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange 
joints for the best visual effect.  Fit exposed connections together to form hairline joints.

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 
hazardous.

3.4 PROGRESS CLEANING

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate progress cleaning 
for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of 
materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
2. Do not hold materials more than 7 days during normal weather or 3 days if the temperature is 

expected to rise above 80 deg F.
3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark 

containers appropriately and dispose of legally, according to regulations.

B. Site:  Maintain Project site free of waste materials and debris.

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper 
execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work 

area, as appropriate.

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of 
manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  
If specific cleaning materials are not recommended, use cleaning materials that are not hazardous to 
health or property and that will not damage exposed surfaces.

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom 
from damage and deterioration at time of Substantial Completion.

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste 
materials down sewers or into waterways will not be permitted.

H. During handling and installation, clean and protect construction in progress and adjoining materials 
already in place.  Apply protective covering where required to ensure protection from damage or 
deterioration at Substantial Completion.
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I. Clean and provide maintenance on completed construction as frequently as necessary through the 
remainder of the construction period.  Adjust and lubricate operable components to ensure operability 
without damaging effects.

J. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, 
completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure 
during the construction period.

3.5 STARTING AND ADJUSTING

A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, 
replace with new units, and retest.

B. Adjust operating components for proper operation without binding.  Adjust equipment for proper 
operation.

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace 
damaged and malfunctioning controls and equipment.

D. Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-
assembled components and equipment installation, comply with qualification requirements in Division 1 
Section "Quality Requirements."

3.6 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage or 
deterioration at time of Substantial Completion.

B. Comply with manufacturer's written instructions for temperature and relative humidity.

3.7 CORRECTION OF THE WORK

A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.  Comply 
with requirements in Division 1 Section "Cutting and Patching."

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with 
matching materials, and properly adjusting operating equipment.

B. Restore permanent facilities used during construction to their specified condition.

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without 
visible evidence of repair.

D. Repair components that do not operate properly.  Remove and replace operating components that cannot 
be repaired.

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 01700
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SECTION 01731 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes procedural requirements for cutting and patching.

B. Related Sections include the following:

1. Division 1 Section "Selective Demolition" for demolition of selected portions of the building.
2. Divisions 2 through 16 Sections for specific requirements and limitations applicable to cutting and 

patching individual parts of the Work.
3. Division 7 Section "Through-Penetration Firestop Systems" for patching fire-rated construction.

1.3 DEFINITIONS

A. Cutting:  Removal of in-place construction necessary to permit installation or performance of other Work.

B. Patching:  Fitting and repair work required to restore surfaces to original conditions after installation of 
other Work.

1.4 QUALITY ASSURANCE

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-
carrying capacity or load-deflection ratio.

B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that 
results in reducing their capacity to perform as intended or that results in increased maintenance or 
decreased operational life or safety.  Operating elements include the following:

1. Primary operational systems and equipment.
2. Air or smoke barriers.
3. Fire-suppression systems.
4. Mechanical systems piping and ducts.
5. Control systems.
6. Communication systems.
7. Conveying systems.
8. Electrical wiring systems.
9. Operating systems of special construction in Division 13 Sections.

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a 
manner that could change their load-carrying capacity, that results in reducing their capacity to perform 
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as intended, or that results in increased maintenance or decreased operational life or 
safety.  Miscellaneous elements include the following:

1. Water, moisture, or vapor barriers.
2. Membranes and flashings.
3. Exterior curtain-wall construction.
4. Equipment supports.
5. Piping, ductwork, vessels, and equipment.
6. Noise- and vibration-control elements and systems.

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of 
cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in 
a manner that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and replace 
construction that has been cut and patched in a visually unsatisfactory manner.

1.5 WARRANTY

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during 
cutting and patching operations, by methods and with materials so as not to void existing warranties.

PART 2 - PRODUCTS

2.1 MATERIALS

A. General:  Comply with requirements specified in other Sections.

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use materials that 
visually match in-place adjacent surfaces to the fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed, will 
match the visual and functional performance of in-place materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be 
performed.

1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including 
compatibility with in-place finishes or primers.

2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Temporary Support:  Provide temporary support of Work to be cut.
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B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide 
protection from adverse weather conditions for portions of Project that might be exposed during cutting 
and patching operations.

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to 
adjoining areas.

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are
required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent 
interruption to occupied areas.

3.3 PERFORMANCE

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at 
the earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or performance of other 
construction, and subsequently patch as required to restore surfaces to their original condition.

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 
operations, including excavation, using methods least likely to damage elements retained or adjoining 
construction.  If possible, review proposed procedures with original Installer; comply with original 
Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not hammering and 
chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum 
disturbance of adjacent surfaces.  Temporarily cover openings when not in use.

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core 

drill.
4. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  

Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture 
or other foreign matter after cutting.

5. Proceed with patching after construction operations requiring cutting are complete.

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 
following performance of other Work.  Patch with durable seams that are as invisible as possible.  
Provide materials and comply with installation requirements specified in other Sections.

1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate 
integrity of installation.

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into 
retained adjoining construction in a manner that will eliminate evidence of patching and 
refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing 
materials.

b. Restore damaged pipe covering to its original condition.

3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into 
another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of 
uniform finish, color, texture, and appearance.  Remove in-place floor and wall coverings and 
replace with new materials, if necessary, to achieve uniform color and appearance.
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a. Where patching occurs in a painted surface, apply primer and intermediate paint coats over 
the patch and apply final paint coat over entire unbroken surface containing the patch.  
Provide additional coats until patch blends with adjacent surfaces.

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface 
of uniform appearance.

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weather 
tight condition.

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely remove paint, 
mortar, oils, putty, and similar materials.

END OF SECTION 01731
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SECTION 01732 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Demolition and removal of selected portions of building or structure.
2. Salvage of existing items to be reused or recycled.

B. Related Sections include the following:

1. Division 1 Section "Summary" for use of premises, and phasing, and Owner-occupancy 
requirements.

2. Division 1 Section "Temporary Facilities and Controls" for temporary construction and 
environmental-protection measures for selective demolition operations.

3. Division 1 Section "Cutting and Patching" for cutting and patching procedures.

1.3 DEFINITIONS

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless indicated 
to be removed and salvaged or removed and reinstalled.

B. Remove and Salvage:  Detach items from existing construction and deliver them to Owner ready for 
reuse.

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and reinstall 
them where indicated.

D. Existing to Remain:  Existing items of construction that are not to be removed and that are not otherwise 
indicated to be removed, removed and salvaged, or removed and reinstalled.

1.4 QUALITY ASSURANCE

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work similar in 
material and extent to that indicated for this Project.

B. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning 
selective demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction.

C. Standards:  Comply with ANSI A10.6 and NFPA 241.
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1.5 PROJECT CONDITIONS

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  Conduct 
selective demolition so Owner's operations will not be disrupted and security is maintained.

1. Comply with requirements specified in Division 1 Section "Summary."

B. Owner will maintain conditions existing at time of inspection for bidding purpose as far as practical.

1. Before selective demolition, Owner will remove the following items:

a. Miniblinds
b. Systems furniture

C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with 
selective demolition.

D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work.

1. Owner will remove hazardous materials, if any exist, before start of the Work.
2. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner.  Owner will remove hazardous materials under a 
separate contract.

E. Storage or sale of removed items or materials on-site is not permitted.

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them against damage 
during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

1.6 WARRANTY

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during 
selective demolition, by methods and with materials so as not to void existing warranties.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped.

B. Survey existing conditions and correlate with requirements indicated to determine extent of selective 
demolition required.

C. Inventory and record the condition of items to be removed and reinstalled and items to be removed and 
salvaged.
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D. When unanticipated mechanical, electrical, or structural elements that conflict with intended function or 
design are encountered, investigate and measure the nature and extent of conflict.  Promptly submit a 
written report to Architect.

E. Survey of Existing Conditions:  Record existing conditions by use of measured drawings preconstruction 
photographs preconstruction videotapes and templates.

F. Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems:  Maintain services/systems indicated to remain and protect them against 
damage during selective demolition operations.

1. Comply with requirements for existing services/systems interruptions specified in Division 1 
Section "Summary."

B. Service/System Requirements:  Locate, identify, disconnect, and seal or cap off indicated utility services 
and mechanical/electrical systems serving areas to be selectively demolished.

1. Arrange to shut off indicated utilities with utility companies.
2. If services/systems are required to be removed, relocated, or abandoned, before proceeding with 

selective demolition provide temporary services/systems that bypass area of selective demolition 
and that maintain continuity of services/systems to other parts of building.

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing.

a. Where entire wall is to be removed, existing services/systems may be removed with
removal of the wall.

3.3 SELECTIVE DEMOLITION, GENERAL

A. General:  Demolish and remove existing construction only to the extent required by new construction and 
as indicated.  Use methods required to complete the Work within limitations of governing regulations and 
as follows:

1. Proceed with selective demolition systematically, from higher to lower level.  Complete selective 
demolition operations above each floor or tier before disturbing supporting members on the next 
lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use cutting 
methods least likely to damage construction to remain or adjoining construction.  Use hand tools 
or small power tools designed for sawing or grinding, not hammering and chopping, to minimize 
disturbance of adjacent surfaces.  Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing 
finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials.  At concealed spaces, 
such as duct and pipe interiors, verify condition and contents of hidden space before starting 
flame-cutting operations.  Maintain fire watch and portable fire-suppression devices during flame-
cutting operations.

5. Maintain adequate ventilation when using cutting torches.
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly 

dispose of off-site.
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7. Remove structural framing members and lower to ground by method suitable to avoid free fall and 
to prevent ground impact or dust generation.

8. Locate selective demolition equipment and remove debris and materials so as not to impose 
excessive loads on supporting walls, floors, or framing.

B. Reuse of Building Elements:  Project has been designed to result in end-of-Project rates for reuse of 
building elements as follows.  Do not demolish building elements beyond what is indicated on Drawings 
without Architect's approval.

C. Removed and Salvaged Items:

1. Clean salvaged items.
2. Pack or crate items after cleaning.  Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area off-site.
5. Protect items from damage during transport and storage.

D. Removed and Reinstalled Items:

1. Clean and repair items to functional condition adequate for intended reuse.  Paint equipment to 
match new equipment.

2. Pack or crate items after cleaning and repairing.  Identify contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated.  Comply with installation requirements for new materials 

and equipment.  Provide connections, supports, and miscellaneous materials necessary to make 
item functional for use indicated.

E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling during 
selective demolition.  When permitted by Architect, items may be removed to a suitable, protected 
storage location during selective demolition and cleaned and reinstalled in their original locations after 
selective demolition operations are complete.

3.4 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain and at 
regular intervals, using power-driven saw, then remove concrete between saw cuts.

3.5 DISPOSAL OF DEMOLISHED MATERIALS

A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or 
otherwise indicated to remain Owner's property, remove demolished materials from Project site and 
legally dispose of them in an EPA-approved landfill.

1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey 

debris to grade level in a controlled descent.
4. Comply with requirements specified in Division 1 Section "Construction Waste Management."

B. Burning:  Do not burn demolished materials.

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them.



SELECTIVE DEMOLITION
01732 - 5

3.6 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition 
operations.  Return adjacent areas to condition existing before selective demolition operations began.

END OF SECTION 01732
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SECTION 01770 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout, including, but not 
limited to, the following:

1. Inspection procedures.
2. Warranties.
3. Final cleaning.

B. Related Sections include the following:

1. Division 1 Section "Payment Procedures" for requirements for Applications for Payment for 
Substantial and Final Completion.

2. Division 1 Section "Execution Requirements" for progress cleaning of Project site.
3. Division 1 Section "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data.
4. Division 1 Section "Operation and Maintenance Data" for operation and maintenance manual 

requirements.
5. Division 1 Section "Demonstration and Training" for requirements for instructing Owner's 

personnel.
6. Divisions 2 through 16 Sections for specific closeout and special cleaning requirements for the 

Work in those Sections.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, 
complete the following.  List items below that are incomplete in request.

1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, 
and reasons why the Work is not complete.

2. Advise Owner of pending insurance changeover requirements.
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents.
4. Prepare and submit Project Record Documents, operation and maintenance manuals, Final 

Completion construction photographs, damage or settlement surveys, property surveys, and 
similar final record information.

5. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  
Label with manufacturer's name and model number where applicable.

6. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel 
of changeover in security provisions.

7. Complete startup testing of systems.
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8. Submit test/adjust/balance records.
9. Terminate and remove temporary facilities from Project site, along with mockups, construction 

tools, and similar elements.
10. Advise Owner of changeover in heat and other utilities.
11. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
12. Complete final cleaning requirements, including touchup painting.
13. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

B. Inspection: Submit a written request for inspection for Substantial Completion.  On receipt of request, 
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect 
will prepare the Certificate of Substantial Completion after inspection or will notify Contractor of items, 
either on Contractor's list or additional items identified by Architect, which must be completed or 
corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final Completion.

1.4 FINAL COMPLETION

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, 
complete the following:

1. Submit a final Application for Payment according to Division 1 Section "Payment Procedures."
2. Submit certified copy of Architect's Substantial Completion inspection list of items to be 

completed or corrected (punch list), endorsed and dated by Architect.  The certified copy of the list 
shall state that each item has been completed or otherwise resolved for acceptance.

3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and 

systems.  Submit demonstration and training videotapes.

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect 
will prepare a final Certificate for Payment after inspection or will notify Contractor of construction that 
must be completed or corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected.

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected 
by construction operations for incomplete items and items needing correction including, if necessary, 
areas disturbed by Contractor that are outside the limits of construction.  Use CSI Form 14.1A.

1. Organize list of spaces in sequential order.
2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems.
3. Include the following information at the top of each page:

a. Project name.
b. Date.
c. Name of Architect.
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d. Name of Contractor.
e. Page number.

1.6 WARRANTIES

A. Submittal Time:  Submit written warranties on request of Architect for designated portions of the Work 
where commencement of warranties other than date of Substantial Completion is indicated.

B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion of designated 
portions of the Work that are completed and occupied or used by Owner during construction period by 
separate agreement with Contractor.

C. Organize warranty documents into an orderly sequence based on the table of contents of the Project 
Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as 
necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to 
identify the product or installation.  Provide a typed description of the product or installation, 
including the name of the product and the name, address, and telephone number of Installer.

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project name, and name of Contractor.

D. Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the 
surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or 
that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local 
laws and ordinances and Federal and local environmental and antipollution regulations.

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or 
unit to condition expected in an average commercial building cleaning and maintenance program.  
Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for certification of 
Substantial Completion for entire Project or for a portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 
including landscape development areas, of rubbish, waste material, litter, and other foreign 
substances.
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b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign 
deposits.

c. Remove tools, construction equipment, machinery, and surplus material from Project site.
d. Remove snow and ice to provide safe access to building.
e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of 

stains, films, and similar foreign substances.  Avoid disturbing natural weathering of 
exterior surfaces.  Restore reflective surfaces to their original condition.

f. Remove debris and surface dust from limited access spaces, including roofs, plenums, 
shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

g. Sweep concrete floors broom clean in unoccupied spaces.
h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if 

visible soil or stains remain.
i. Clean transparent materials, including mirrors and glass in doors and windows.  Remove 

glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or 
broken glass and other damaged transparent materials.  Polish mirrors and glass, taking 
care not to scratch surfaces.

j. Remove labels that are not permanent.
k. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace 

finishes and surfaces that cannot be satisfactorily repaired or restored or that already show 
evidence of repair or restoration.

1) Do not paint over "UL" and similar labels, including mechanical and electrical 
nameplates.

l. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove 
excess lubrication, paint and mortar droppings, and other foreign substances.

m. Replace parts subject to unusual operating conditions.
n. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting 

from water exposure.
o. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of 

diffusers, registers, and grills.
p. Clean ducts, blowers, and coils if units were operated without filters during construction.
q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace 

burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy 
starters in fluorescent and mercury vapor fixtures to comply with requirements for new 
fixtures.

r. Leave Project clean and ready for occupancy.

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess 
materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage 
systems.  Remove waste materials from Project site and dispose of lawfully.

END OF SECTION 01770
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SECTION 01781 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record Documents, 
including the following:

1. Record Drawings.
2. Record Specifications.
3. Record Product Data.

B. Related Sections include the following:

1. Division 1 Section "Closeout Procedures" for general closeout procedures.
2. Division 1 Section "Operation and Maintenance Data" for operation and maintenance manual 

requirements.
3. Divisions 2 through 16 Sections for specific requirements for Project Record Documents of the 

Work in those Sections.

1.3 SUBMITTALS

A. Record Drawings:  Comply with the following:

1. Number of Copies:  Submit one set(s) of marked-up Record Prints.

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract 
modifications.

C. Record Product Data:  Submit one copy of each Product Data submittal.

1. Where Record Product Data is required as part of operation and maintenance manuals, submit 
marked-up Product Data as an insert in manual instead of submittal as Record Product Data.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop 
Drawings.
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1. Preparation:  Mark Record Prints to show the actual installation where installation varies from that 
shown originally.  Require individual or entity who obtained record data, whether individual or 
entity is Installer, subcontractor, or similar entity, to prepare the marked-up Record Prints.

a. Give particular attention to information on concealed elements that would be difficult to 
identify or measure and record later.

b. Accurately record information in an understandable drawing technique.
c. Record data as soon as possible after obtaining it.  Record and check the markup before 

enclosing concealed installations.

2. Content:  Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Revisions to routing of piping and conduits.
d. Revisions to electrical circuitry.
e. Actual equipment locations.
f. Duct size and routing.
g. Locations of concealed internal utilities.
h. Changes made by Change Order or Construction Change Directive.
i. Changes made following Architect's written orders.
j. Details not on the original Contract Drawings.
k. Field records for variable and concealed conditions.
l. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual 
physical conditions, completely and accurately. If Shop Drawings are marked, show cross-
reference on the Contract Drawings.

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between 
changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted from 
original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and 
similar identification, where applicable.

B. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD 
DRAWING" in a prominent location.

1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into manageable 
sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.

2. Record Transparencies:  Organize into unbound sets matching Record Prints.  Place transparencies 
in durable tube-type drawing containers with end caps.  Mark end cap of each container with 
identification.  If container does not include a complete set, identify Drawings included.

3. Identification:  As follows:

a. Project name.
b. Date.
c. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect.
e. Name of Contractor.

2.2 RECORD SPECIFICATIONS
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A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from 
that indicated in Specifications, addenda, and contract modifications.

1. Give particular attention to information on concealed products and installations that cannot be 
readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and equipment 
furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a 
record of selections made.

4. For each principal product, indicate whether Record Product Data has been submitted in operation 
and maintenance manuals instead of submitted as Record Product Data.

5. Note related Change Orders, Record Product Data, and Record Drawings where applicable.

2.3 RECORD PRODUCT DATA

A. Preparation:  Mark Product Data to indicate the actual product installation where installation varies 
substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations that cannot be 
readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in manufacturer's 
written instructions for installation.

3. Note related Change Orders, Record Specifications, and Record Drawings where applicable.

2.4 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record 
keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous 
records and identify each, ready for continued use and reference.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording:  Maintain one copy of each submittal during the construction period for Project Record 
Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not 
wait until the end of Project.

B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field 
office apart from the Contract Documents used for construction.  Do not use Project Record Documents 
for construction purposes.  Maintain Record Documents in good order and in a clean, dry, legible 
condition, protected from deterioration and loss.  Provide access to Project Record Documents for 
Architect's reference during normal working hours.

END OF SECTION 01781
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SECTION 01782 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for preparing operation and 
maintenance manuals, including the following:

1. Operation manuals for systems, subsystems, and equipment.
2. Maintenance manuals for the care and maintenance of products, materials, and finishes systems 

and equipment.

B. Related Sections include the following:

1. Division 1 Section "Submittal Procedures" for submitting copies of submittals for operation and 
maintenance manuals.

2. Division 1 Section "Closeout Procedures" for submitting operation and maintenance manuals.
3. Division 1 Section "Project Record Documents" for preparing Record Drawings for operation and 

maintenance manuals.
4. Divisions 2 through 16 Sections for specific operation and maintenance manual requirements for 

the Work in those Sections.

1.3 DEFINITIONS

A. System:  An organized collection of parts, equipment, or subsystems united by regular interaction.

B. Subsystem:  A portion of a system with characteristics similar to a system.

1.4 SUBMITTALS

A. Final Submittal:  Submit three copies of each manual in final form at least 15 days before final inspection.  
Architect will return copy with comments within 15 days after final inspection.

1. Correct or modify each manual to comply with Architect's comments.  Submit 3 copies of each 
corrected manual within 15 days of receipt of Architect's comments.

1.5 COORDINATION

A. Where operation and maintenance documentation includes information on installations by more than one 
factory-authorized service representative, assemble and coordinate information furnished by 
representatives and prepare manuals.
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PART 2 - PRODUCTS

2.1 MANUALS, GENERAL

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system 
and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual 
shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:

1. Subject matter included in manual.
2. Name and address of Project.
3. Name and address of Owner.
4. Date of submittal.
5. Name, address, and telephone number of Contractor.
6. Name and address of Architect.
7. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents:  List each product included in manual, identified by product name, indexed to the 
content of the volume, and cross-referenced to Specification Section number in Project Manual.

1. If operation or maintenance documentation requires more than one volume to accommodate data, 
include comprehensive table of contents for all volumes in each volume of the set.

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, 
subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and 
components of one system into a single binder.

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 
accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve on spine to 
hold label describing contents and with pockets inside covers to hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system, organize data in 
each binder into groupings by subsystem and related components.  Cross-reference other 
binders if necessary to provide essential information for proper operation or maintenance of 
equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND 
MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  
Indicate volume number for multiple-volume sets.

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each tab to 
indicate contents.  Include typed list of products and major components of equipment included in 
the section on each divider, cross-referenced to Specification Section number and title of Project 
Manual.

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software 
diskettes for computerized electronic equipment.

4. Supplementary Text:  Prepared on 8-1/2-by-11-inch white bond paper.
5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
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a. If oversize drawings are necessary, fold drawings to same size as text pages and use as 
foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 
envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert 
typewritten pages indicating drawing titles, descriptions of contents, and drawing locations.

2.2 OPERATION MANUALS

A. Content:  In addition to requirements in this Section, include operation data required in individual 
Specification Sections and the following information:

1. System, subsystem, and equipment descriptions.
2. Performance and design criteria if Contractor is delegated design responsibility.
3. Operating standards.
4. Operating procedures.
5. Operating logs.
6. Wiring diagrams.
7. Control diagrams.
8. Piped system diagrams.
9. Precautions against improper use.
10. License requirements including inspection and renewal dates.

B. Descriptions:  Include the following:

1. Product name and model number.
2. Manufacturer's name.
3. Equipment identification with serial number of each component.
4. Equipment function.
5. Operating characteristics.
6. Limiting conditions.
7. Performance curves.
8. Engineering data and tests.
9. Complete nomenclature and number of replacement parts.

C. Operating Procedures:  Include the following, as applicable:

1. Startup procedures.
2. Equipment or system break-in procedures.
3. Routine and normal operating instructions.
4. Regulation and control procedures.
5. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

2.3 PRODUCT MAINTENANCE MANUAL
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A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source 
information, product information, maintenance procedures, repair materials and sources, and warranties 
and bonds, as described below.

B. Source Information:  List each product included in manual, identified by product name and arranged to 
match manual's table of contents.  For each product, list name, address, and telephone number of Installer 
or supplier and maintenance service agent, and cross-reference Specification Section number and title in 
Project Manual.

C. Product Information:  Include the following, as applicable:

1. Product name and model number.
2. Manufacturer's name.
3. Color, pattern, and texture.
4. Material and chemical composition.
5. Reordering information for specially manufactured products.

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:

1. Inspection procedures.
2. Types of cleaning agents to be used and methods of cleaning.
3. List of cleaning agents and methods of cleaning detrimental to product.
4. Schedule for routine cleaning and maintenance.
5. Repair instructions.

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related 
services.

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions 
that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source 
information, manufacturers' maintenance documentation, maintenance procedures, maintenance and 
service schedules, spare parts list and source information, maintenance service contracts, and warranty 
and bond information, as described below.

B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified 
by product name and arranged to match manual's table of contents.  For each product, list name, address, 
and telephone number of Installer or supplier and maintenance service agent, and cross-reference 
Specification Section number and title in Project Manual.

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including the 
following information for each component part or piece of equipment:

1. Standard printed maintenance instructions and bulletins.
2. Drawings, diagrams, and instructions required for maintenance, including disassembly and 

component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.
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D. Maintenance Procedures:  Include the following information and items that detail essential maintenance 
procedures:

1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
5. Aligning, adjusting, and checking instructions.
6. Demonstration and training videotape, if available.

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required 
lubricants for equipment, and separate schedules for preventive and routine maintenance and service with 
standard time allotment.

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, quarterly, 
semiannual, and annual frequencies.

2. Maintenance and Service Record:  Include manufacturers' forms for recording maintenance.

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts 
identified and cross-referenced to manufacturers' maintenance documentation and local sources of 
maintenance materials and related services.

G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone 
number of service agent.

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions 
that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and 
maintenance of each product, material, and finish incorporated into the Work.

B. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data 
indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a 
system.

1. Engage a factory-authorized service representative to assemble and prepare information for each 
system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an instructional manual 
for use by Owner's operating personnel.

C. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets 
pertinent to product or component installed.  Mark each sheet to identify each product or component 
incorporated into the Work.  If data include more than one item in a tabular format, identify each item 
using appropriate references from the Contract Documents.  Identify data applicable to the Work and 
delete references to information not applicable.
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1. Prepare supplementary text if manufacturers' standard printed data are not available and where the 
information is necessary for proper operation and maintenance of equipment or systems.

D. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of 
component parts of equipment and systems and to illustrate control sequence and flow diagrams.  
Coordinate these drawings with information contained in Record Drawings to ensure correct illustration 
of completed installation.

1. Do not use original Project Record Documents as part of operation and maintenance manuals.
2. Comply with requirements of newly prepared Record Drawings in Division 1 Section "Project 

Record Documents."

E. Comply with Division 1 Section "Closeout Procedures" for schedule for submitting operation and 
maintenance documentation.

END OF SECTION 01782
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SECTION 06105 - MISCELLANEOUS CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Rooftop equipment bases and support curbs.
2. Wood blocking, cants, and nailers.
3. Plywood backing panels.

B. Related Sections include the following:

1. Division 6 Section "Finish Carpentry" for nonstructural carpentry items exposed to view and not 
specified in another Section.

1.3 DEFINITIONS

A. Dimension Lumber:  Lumber of 2 inches nominal or greater but less than 5 inches nominal in least 
dimension.

1.4 SUBMITTALS

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials 
and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements.  Indicate type of 
preservative used and net amount of preservative retained.

2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by 
treating plant that treated materials comply with requirements. Include physical properties of 
treated materials based on testing by a qualified independent testing agency.

3. For products receiving a waterborne treatment, include statement that moisture content of treated 
materials was reduced to levels specified before shipment to Project site.

4. Include copies of warranties from chemical treatment manufacturers for each type of treatment.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air circulation 
around stacks and under coverings.
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B. Deliver interior wood materials that are to be exposed to view only after building is enclosed and 
weatherproof, wet work other than painting is dry, and HVAC system is operating and maintaining 
temperature and humidity at occupancy levels.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by 
the ALSC Board of Review.  Provide lumber graded by an agency certified by the ALSC Board of 
Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture 

content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry 
lumber.

3. Provide dressed lumber, S4S, unless otherwise indicated.

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS

A. Preservative Treatment by Pressure Process:  AWPA C2.

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or 
chromium.

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is 
warped or does not comply with requirements for untreated material.

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of 
Review.

D. Application:  Treat items indicated on Drawings, and the following:

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in 
connection with roofing, flashing, vapor barriers, and waterproofing.

2. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry or 
concrete.

3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or 
concrete walls.

4. Wood framing members that are less than 18 inches above the ground in crawl spaces or 
unexcavated areas.

5. Wood floor plates that are installed over concrete slabs-on-grade.

2.3 FIRE-RETARDANT-TREATED MATERIALS

A. General:  Comply with performance requirements in AWPA C20 (lumber) and AWPA C27 (plywood).

1. Use treatment that does not promote corrosion of metal fasteners.
2. Use Exterior type for exterior locations and where indicated.
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3. Use Interior Type A, High Temperature (HT) for enclosed roof framing, framing in attic spaces, 
and where indicated.

4. Use Interior Type A, unless otherwise indicated.

B. Identify fire-retardant-treated wood with appropriate classification marking of testing and inspecting 
agency acceptable to authorities having jurisdiction.

C. Application:  Treat items indicated on Drawings, and the following:

1. Concealed blocking.
2. Plywood backing panels.

2.4 MISCELLANEOUS LUMBER

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following:

1. Blocking.
2. Nailers.
3. Rooftop equipment bases and support curbs.
4. Cants.
5. Utility shelving.

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 15 percent 
maximum moisture content of any species.

C. For blocking not used for attachment of other construction Utility, Stud, or No. 3 grade lumber of any 
species may be used provided that it is cut and selected to eliminate defects that will interfere with its 
attachment and purpose.

D. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate 
knots and other defects that will interfere with attachment of other work.

2.5 PLYWOOD BACKING PANELS

A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, Exposure 1, C-D Plugged, fire-
retardant treated, in thickness indicated or, if not indicated, not less than 1/2-inch nominal thickness.

2.6 FASTENERS

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this 
Article for material and manufacture.

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area 
of high relative humidity, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153/A 153M.

B. Nails, Brads, and Staples:  ASTM F 1667.

C. Power-Driven Fasteners:  NES NER-272.

D. Wood Screws:  ASME B18.6.1.
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E. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads and reamer 
wings, length as recommended by screw manufacturer for material being fastened.

F. Lag Bolts:  ASME B18.2.1.

G. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where 
indicated, flat washers.

H. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to 
sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry 
assemblies and equal to 4 times the load imposed when installed in concrete as determined by testing per 
ASTM E 488 conducted by a qualified independent testing and inspecting agency.

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.
2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594, 

Alloy Group 1 or 2.

2.7 METAL FRAMING ANCHORS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:

1. Simpson Strong-Tie Co., Inc.

B. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60
coating designation.

1. Use for interior locations where stainless steel is not indicated.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit carpentry 
to other construction; scribe and cope as needed for accurate fit.  Locate nailers, blocking, and similar 
supports to comply with requirements for attaching other construction.

B. Framing Standard:  Comply with AF&PA's "Details for Conventional Wood Frame Construction," unless 
otherwise indicated.

C. Metal Framing Anchors:  Install metal framing to comply with manufacturer's written instructions.

D. Do not splice structural members between supports, unless otherwise indicated.

E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty 
items, and trim.

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where framing 
or blocking does not provide a surface for fastening edges of panels.  Space clips not more than 16 
inches o.c.



MISCELLANEOUS CARPENTRY
06105 - 5

F. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and as 
follows:

1. Fire block concealed spaces of wood-framed walls and partitions at each floor level, at ceiling line 
of top story, and at not more than 96 inches o.c.  Where fire blocking is not inherent in framing 
system used, provide closely fitted solid wood blocks of same width as framing members and 2-
inch nominal- thickness.

G. Sort and select lumber so that natural characteristics will not interfere with installation or with fastening 
other materials to lumber.  Do not use materials with defects that interfere with function of member or 
pieces that are too small to use with minimum number of joints or optimum joint arrangement.

H. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.

1. Use inorganic boron for items that are continuously protected from liquid water.
2. Use copper naphthenate for items not continuously protected from liquid water.

I. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the 
following:

1. NES NER-272 for power-driven fasteners.
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
3. Table 23-II-B-1, "Nailing Schedule," and Table 23-II-B-2, "Wood Structural Panel Roof 

Sheathing Nailing Schedule," in ICBO's Uniform Building Code.
4. Table 2305.2, "Fastening Schedule," in BOCA's BOCA National Building Code.
5. Table 2306.1, "Fastening Schedule," in SBCCI's Standard Building Code.
6. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate 

Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.
7. Table 602.3(1), "Fastener Schedule for Structural Members," and Table 602.3(2), "Alternate 

Attachments," in ICC's International One- and Two-Family Dwelling Code.

J. Use common wire nails, unless otherwise indicated.  Select fasteners of size that will not fully penetrate 
members where opposite side will be exposed to view or will receive finish materials.  Make tight 
connections between members.  Install fasteners without splitting wood; do not countersink nail heads, 
unless otherwise indicated.

3.2 WOOD BLOCKING, AND NAILER INSTALLATION

A. Install where indicated and where required for attaching other work.  Form to shapes indicated and cut as 
required for true line and level of attached work.  Coordinate locations with other work involved.

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with surfaces, unless 
otherwise indicated.

3.3 PROTECTION

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, 
inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate 
solution by spraying to comply with EPA-registered label.

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, apply EPA-
registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.
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END OF SECTION 06105
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SECTION 07510 - BUILT-UP ROOFING (Patching)

1.00  GENERAL

1.01  All applicable provisions of General and Supplementary General Conditions and Special Conditions, 
form a part of this section of Specifications.

1.02  DESCRIPTION OF WORK

A. Scope:

1. The extent of built-up roofing patch system work is indicated on drawings and by provisions of 
this section, and is defined to include roofing, composition flashings, stripping and roofing 
accessories integrally related to roofing installation.

2. Related work specified elsewhere.

a. Roof related rough carpentry: Section 06100. 
b. Roof related sheet metal: Section 07600.

3. Materials furnished by others for installation by this Section.

a. Flashings at drains and scuppers.
b. Flashings for plumbing, mechanical or electrical protrusions or special equipment.

B.  System Description:

1. System shall consist of a patching a gravel-surfaced four-ply asphalt applied membrane system 
at the perimeter of the new addition.

1.03  QUALITY ASSURANCE

A.  The Contractor shall provide primary products, including each type of roofing membrane (felt) and 
insulation produced by a manufacturer which has been producing these types of products successfully for 
not less than three (3) years and shall provide secondary products which are acceptable to manufacturers of 
primary products.

B.  Governing Standards:  Provide built-up roofing system and component materials which have been 
tested for application and slopes indicated and comply with applicable standards of the following 
organizations:

1. Underwriters Laboratories, Inc. (UL) for Class A external fire exposure.
a. Provide roof covering materials bearing Classification Marking (UL) on bundle, package or 

container indicating that materials have been produced under UL's Classification and 
Follow-up Service.

2. Factory Mutual, minimum Wind Uplift Classification of I-90.
3. Uniform Building Code, latest edition.
4. National Roofing Contractors Association (NRCA)
5. Sheet Metal and Air Conditioning Contractors National Association (SMACNA)
6. American Society for Testing and Materials (ASTM)
7. American Roofing Manufacturers Association (ARMA)
8. RIC-TIMA
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E.  Conflicts of Governing Standards:  If conflicts occur between any listed governing standards, or 
between listed standards and Construction Documents, comply with the most expensive, stringent, limiting 
or explicit requirement as judged by the Architect.  

1. Refer any conflicts to Architect for direction before proceeding.

F. Quality of Installation:  Requirements for Quality of Work are intended for procurement of 
manufacturer's highest grade product for type of roofing system indicated.  All work shall meet or exceed 
manufacturer's latest published requirements which would qualify for a 20 year labor and material "No 
Dollar Limit" guarantee.

1. Owner will not purchase Manufacturer's Roof Membrane Warranty.

1.04  APPLICATOR REQUIREMENTS

A.  Applicator shall be currently approved and licensed by the manufacturer of the roofing materials to be 
used. Applicator shall use only skilled roofers completely familiar with the products and the 
manufacturer's current recommended methods of installation.

B.  Except as modified and supplemented herein, applicator shall follow the published requirements and 
written recommendations of the manufacturer of the built-up roof system and other materials 
manufacturers. Concerning methods of installation, industry practices apply only when this contract does 
not address the matter.

C.  If, in the option of the Contractor, any work is indicated on the drawings or specified in such manner as 
to make it impossible to produce work of highest quality, or should discrepancies appear from one drawing 
to another, or between drawings and specifications, the Contractor shall advise the Architect before 
proceeding.

1.06  SUBMITTALS

A.  Applicator shall submit manufacturer's products specifications, installation instructions and general 
recommendations for each principal roofing system product required. He shall include data substantiating 
that materials comply with requirements including certificates and delivery logs for bulk materials, and 
records on field testing for bitumen softening point, flash point, equiviscous temperature (EVT), and 
finished blowing temperature. This certification is to be obtained prior to commencement of application 
and with each subsequent asphalt shipment to be given to the quality control inspector to use for 
determination of proper asphalt heating and application requirements.

B.  Within thirty (30) days after award of contract, and before any membrane roofing materials are 
delivered to the job site, applicator shall submit to the Architect a copy of a letter from the roofing 
materials manufacturer stating that the roofing contractor is an approved applicator of the materials to be 
used in the application of the roof system.

C.  Upon completion of all work listed under this section and as a written condition of its acceptance, 
applicator shall deliver to the Owner a written guarantee, stating that all roof leaks which occur during a 
two (2) year period from completion of the roof will be repaired in a quick and satisfactory manner.

1.07  PRODUCT HANDLING

A. The Contractor shall be responsible for the following:

1. Deliver all roof system materials in original, unopened manufacturer-labeled packages with 
bitumen bills of lading to show manufacturer, bitumen softening point, EVT, finish blowing 
temperature and flash point, with each delivery. All rolled roofing products shall bear 
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Underwriter Laboratories (U.L) labels.

2. Store all roof system materials in enclosed trailers. When stored on the roof deck overnight, 
store rolled materials on end and on pallets. Totally cover materials stored outside using a 
breathable covering (such as canvas). Extend covering down to the pallet so that no materials 
remain exposed and properly secure to resist wind uplift. Visqueen or other non-breathable 
plastic coverings will not be accepted. Unprotected, moist or otherwise damaged materials or 
materials with evidence of moisture damage, such as staining, will be conspicuously marked for 
permanent removal from the job. Store emulsions in temperatures above 40 degrees F. Handle 
rolled goods with care to prevent damage to edges or ends.

3. The materials can be stored close to the building, but should not block any entrance ways.
Access to the building will be verified and coordinated with the Owner.

4. Select and handle material handling equipment to avoid damage to materials, existing 
construction or applied roofing.

5. Use only kettles and/or tankers that have automatic thermostats to control the bitumen 
temperature. They must also have accurate thermometers that are clean and easy to read.

6. All materials will be inspected for conformance to specifications. Materials found that are not 
approved or do not meet required standards will be marked as rejected and permanently removed 
from the job site.

7. Do not allow bitumen to be heated above the finished blowing temperature. In the event that 
asphalt is heated above the finished blowing temperature, discontinue application until asphalt is 
allowed to cool to an acceptable temperature. Asphalt that is heated above the finished blowing 
temperature beyond four hours shall be discarded and not used for the built-up roof system.

8. Do not load or permit any part of a structure to be loaded with a weight that will endanger its 
safety or cause damage. Confine equipment, storage of materials and debris, and the operation 
and movements of workmen within the limits as indicated or as directed by the Owner.

9. Verify that all materials are protected before, during and after arrival at the job site. Verify that 
all materials have been adequately protected from moisture damage while in transit.

1.08  JOB CONDITIONS

A. Environmental Requirements:

1. Wind velocity limitation will be based on ability to apply materials in specified manner, except 
no work will be permitted when wind chill factor is below 20 degrees F.

2. Do not apply materials when ambient temperature is below 0 degrees F. and special precautions 
are required when ambient temperature is below 40 degrees F.

B. Protection:

1. Protect building contents and grounds during the process of the work. Protect all paving and 
building adjacent to hoist, kettle and stinger pipe prior to starting work. WIndows, doorways, 
walkways, landscaping, sprinkling systems, etc. may require special protection measures.

2. Remove all debris daily from the roof. Use enclosed chute crane and bucket, or construction 
hoist to minimize dust, dirt and noise.
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3. Provide 15-pound minimum size fire extinguisher using amonium phosphate fire-fighting agent.
Locate two at each kettle, tanker and site of hot bitumen application on the roof.

4. Provide special protection or avoid heavy traffic on completed work when ambient temperature 
exceeds 80 degrees F.

5. Contractor must take every precaution to prevent interior leakage, materials falling into the 
interior, or other such occurrence. Installation of materials shall be accomplished in such a 
manner that BITUMEN DRIPPAGE DOES NOT OCCUR.

6. The Contractor shall prevent access by the public to materials, tools or equipment. The Owner 
assumes no liability or responsibility whatsoever for any damage, destruction, theft or other acts 
which may occur to the Contractor's materials or equipment as a result of his negligence.

1.09  REGULATORY REQUIREMENTS

A.  Conform to regulations of public agencies including any specific requirements of the City of 
jurisdiction and the State of Utah.

1.10  GUARANTEES

A.  The Contractor shall guarantee the installation of roofing and flashing to be watertight for a period of 
two (2) years from the date of substantial completion of the building of structure. The Contractor shall 
make all repairs during this two-year period to maintain the roof watertight and in conformance with these 
specifications without additional cost to the Owner. At the end of the guarantee period, the Contractor shall 
make a final inspection of the roof. All blisters, bubbles, bare spots and other defects shall be repaired by 
the Contractor at his own expense. The Owner has the right, in the case of emergency at any time during 
this two-year period and without invalidating this guarantee, to make any temporary repairs that are 
required in order to protect the building and the contents of the building from damage due to the roof 
leaking.

2.00  PRODUCTS

2.01  MATERIALS

A.  ACCEPTABLE MANUFACTURERS

1. All membrane roofing materials shall be manufactured by one of the following approved 
manufacturers:

a. Johns Manville Corporation 
b. Celotex
c. GAF Corporation 
d. Intec/Permaglas
e. Tamko

2. Built-up roofing is to be class A fire retardant.

C.   AGGREGATE SURFACE

1.  Aggregate: Certified ASTM D 1863, 3/8 - inch gravel or Heckett Type C Slag.
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D.   SHEET MATERIALS

1. Glass Ply Felt - ASTM D 2178, Type IV.

2. Woven Glass Fabric - ASTM D 1668, Type I.

3. Flashing Sheet - Modified Bitumen SBS Type.

E.   BITUMINOUS MATERIALS

1. Asphalt Bitumen - ASTM D 312-78, Type II or III for interply mopping.

2. Asphalt Primer - STM D 41.

3. Plastic Roof Cement - ASTM D 2822-75.

4. Flashing Cement - ASTM D 2822-75, FS SS-C-153, Type I.

5. Fibrated Aluminum Coating - ASTM D 2824-76, Type III.

F.  CANTS

1. At vertical junctures - 45 degree angle or the configuration detailed, preformed asphalt 
impregnated wood fiber board cant strip - ASTM C 208 only where fiber cant specifically shown 
on drawings. Wood cants are a part of the work of Division 6.

G.  FASTENERS

1. Base Flashing to Wood Members: 1.5-inch barbed roofing nails through one-inch metal discs.

H.  ELASTOMERIC SEALANT

1. Shall conform to Federal Specification No. TT-S-00230C and/or TT-S-001543A.

3.00  EXECUTION

3.01  ROOF PREPARATION

A.  No new built-up roofing will be applied until the deck is inspected and approved by the Quality 
Controller and/or Architect.

B.  Inspection:

1. Verify deck is clean and smooth, free of depressions, waves or projections properly sloped to 
drains.

2. Verify roof openings, curbs, pipes, sleeves, ducts or vents through roof are solidly set, cant 
strips, wood nailing strips and reglets are in place.

3. Verify deck surfaces are dry and free of snow or ice.

C.  Commencement of roofing application over any section will denote acceptability by the Contractor of 
that section and he will be responsible for any corrective work which may be occasioned by his having 
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started over an unsatisfactory surface.

D.  Clean all surfaces of debris, and of any moisture before proceeding with application of the roofing 
material.

3.02  ROOF INSTALLATION

A.  Contractor shall apply four plies of fiberglass Type IV roofing felt over the complete insulation system 
in the following manner, (all four plies to be installed in same day):

1. Starting at the low point of the roof, apply one nine-inch wide strip, cover the first strip with an 
18-inch wide strip, over both strips apply one 27-inch wide strip, then over all three, apply a full 
36 inch wide fiberglass Type IV roofing felt. Following plies are to be applied full width, 
overlapping the preceding felt by 27.5 inches in such a manner that 
at least four plies of felt cover the insulation at any point.

2. Lightly broom each ply of felt into place, full width, while the bitumen is hot and fluid. Felts 
shall lay flat and fully bonded, in such a manner that in no area shall felt touch felt. Use only a 
squeegee or conduit type broom.

E. Contractor shall adhere to the following guidelines:

1. Roofing materials shall not be installed during inclement weather.

a. Roofing materials shall not be applied when moisture in any form, such as dew, can be 
seen or felt on the surface to which those materials are to be applied.

b. Materials shall not be applied when foaming, blistering, or bubbling of the hot bitumen 
occurs.

2. Interply moppings of hot (at EVT) asphalt shall be continuous and applied at the rate of 25 
pounds (minimum) per square. Application methods shall insure that all plies are completely 
embedded in asphalt. All bitumen shall be steep asphalt, Type III, 190 deg. F. softening point.

3. Temperatures at the kettle shall be controlled so that bitumen temperature shall not exceed the 
asphalt manufacturer's maximum finished blowing temperature.

4. All insulation must be covered with the completed roof membrane system at the end of each 
day's work. All roof terminations and openings shall be watersealed.

5. Staging of the roof membrane application or temporary membrane is not acceptable. Membrane 
shall be installed in final form on a day-to-day basis.

a. If phased roofing occurs as a result of emergency conditions, install additional plies over 
phased areas so that a continuous four-ply system is installed.

6. Thermostatic controls and visible thermometer shall be provided on tanker and/or kettle, 
maintained in working order and calibrated.

7. Foot and wheeled traffic shall be kept off the newly installed membrane until asphalt has 
sufficiently cured to prevent displacement voids.

8. All membrane deficiencies such as voids, bridging, fishmouths, cuts, tears, etc., shall be repaired 
in an acceptable manner. Incorporate into such repairs as many plies as are affected by the 
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deficiency.

9. Air void pockets, as determined by test samples, shall not exceed 8% per interply mopping for 
individual sample and average of all samples shall be less than 5% per interply mopping.

F.  Apply the gravel surfacing over the completed membrane unless otherwise indicated as follows:

1. Flood the entire surface with Type III asphalt at a rate of 60 pounds per square and while it is 
still hot, embed therein 3/8-inch gravel at a rate of 400 pounds per roof square. Double flood 
and gravel at exterior corners in a 10 foot by 10 foot area. No crushed gravel.

2. If necessary, dry aggregate, by heating or other methods, to meet the specified ASTM 
requirements. Store and maintain in the specified dry condition until embedded in the surfacing 
asphalt.

3. Gravel should be fairly rounded in shape and should contain a minimum of flat, sharp, or 
elongated particles.

4. At the time of application, the gravel shall be hard, durable, opaque, surface dry, and free of 
clay, loam, sand, or other foreign substances.

5. Storage piles of gravel shall be placed on coated or graveled portions of the membrane and not 
on bare felts.

6. If stored on the ground, gravel shall be placed onto a ground covering in order to prevent 
contamination from ground debris.

G. Bitumen Heating Requirements shall be as follows:

1. Maximum asphalt temperature in heating equipment:

a. Asphalt shall not be heated to the minimum flashpoint.

b. The minimum finished blowing temperature shall not be exceeded for more than a total of 
four hours, for any asphalt batch or portion thereof.

c. Remove from project any asphalts heated above these limits.

2. Temperature at time and point of application:

a. All asphalts to be within 25 deg. F. of their equiviscous temperature when applied in the 
roof system.

b. Asphalts not meeting this criteria are to be reheated or allowed to cool, as required.

3. Rate of bitumen application:

a. Insulation: 33 pounds per 100 square feet.

b. Interply moppings for membrane, and over insulation: 23 pounds per 100 square feet for 
asphalt, with tolerances of -15% and +25%.

c. Flood Coat: 60 pounds per 100 square feet of asphalt for slopes less than 1/2:12, 60 
pounds per 100 square feet of asphalt for slopes equal to, or greater than 1/2:12. Flood coat 
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applicator must slow down mini-mop, pour can, etc. to achieve 60 
lb. requirement. Bitumen temp for flood coat should be lowered to bottom end of EVT 
requirement. Remove all chains from mini-mop when applying flood coat.

3.03  FLASHING INSTALLATION

A. General Flashing Specifications:

1. All flashings must be completed daily, no staged flashing application will be allowed; however, 
base flashing may be delayed until completion of built-up roof so long as plastic cement is 
troweled at tope of felt terminations at cant area as a temporary waterseal.

2. All other flashings not specifically detailed herein will be applied in accordance with 
Manufacturer's Specifications and approved by the Owner or Owner's representative.

3. All sheet metal that will come in contact with bituminous  materials shall be primed with an 
asphalt primer and allowed to dry before applying bitumen.

B.  Contractor shall install base flashings at the base of vertical wall and curb surfaces which abut the 
built-up roof as follows:

1. Prime all walls with asphaltic primer applied at one (1) gallon per 100 square feet.

2. Install 4" x 4" fiberboard cants at the juncture of all vertical surfaces and roof. Cants may be 
nailed or embedded into hot steep asphalt.

3. Embed one (1) ply of #15 fiberglass felt into hot steep asphalt, (only over wood surfaces).

4. Embed one (1) ply of a modified Bitumen flashing sheet Torch-on-Type. The flashing sheet 
shall be of sufficient width to extend from the top edge of the flashing a minimum of four inches 
onto the roof.

5. Do not extend the base flashing less than eight inches nor more than 10 inches up the wall.

6. Fasten the top edge of the base flashing approximately every four inches on center with 
appropriate fasteners through one-inch diameter tin discs.

7. Seal the top edge of the flashing with woven fiberglass flashing fabric (six inches wide) 
embedded into and covered over with asphaltic plastic (flashing grade) roof cement, centered 
over the top edge of the base flashing.

8. All vertical laps shall be covered with a four-inch wide strip of flashing fabric embedded in, and 
troweled over with asphaltic plastic (flashing grade) roof cement, bringing the cement to a 
feather edge. This also includes corner.

9. Completely bond all flashing to the underlying surface. Completely bond the flashing plies to 
each other without any looseness, bubbles or voids. Remove and replace any loose flashings.

 10. Coat the completed base flashing and crickets where noted with a fibrated aluminum coating.

3.05  CLEAN-UP

A.  Contractor shall remove bituminous markings from finished surfaces. In areas where finished surfaces 
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are soiled by asphalt or any other source, caused by work of this Section, he shall consult manufacturer of 
surfaces for cleaning advice and conform to instructions.

B.  Contractor is to keep the roof and premises clean and free of accumulations of waste materials and 
rubbish at all times. He shall remove all debris, scrap, and rubbish from the work area daily. He shall not 
throw or drop material from the roof; he is to use fixed chutes to slide materials, or other means to prevent 
injury or damage to personnel, equipment, building or premises.

3.06  FIELD QUALITY CONTROL

3.07  FINAL INSPECTION

A.  Prior to acceptance of roof system, an inspection shall be made by the Roofing Contractor, General 
Contractor and Owner's Representative and consultants to determine if the roof has been installed 
according to Contract Documents. A punch list shall be prepared and all deficiencies shall be corrected 
prior to final acceptance of the work performed.

B.  The above work shall be completed according to a substantial completion time limit specified.

END OF SECTION 07510
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SECTION 07920 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes sealants for the following applications:

1. Exterior joints in the following vertical surfaces and nontraffic horizontal surfaces:

a. Control and expansion joints in unit masonry.
b. Joints in glass unit masonry assemblies.
c. Perimeter joints between materials listed above and frames of doors and windows.
d. Other joints as indicated.

2. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:

a. Perimeter joints of exterior openings where indicated.
b. Perimeter joints between interior wall surfaces and frames of interior doors, windows, and 

elevator entrances.
c. Joints between plumbing fixtures and adjoining walls, floors, and counters.
d. Other joints as indicated.

B. Related Sections include the following:
1. Division 4 Section "Unit Masonry" for masonry control and expansion joint fillers and gaskets.
2. Division 7 Section "Firestopping" for fire-resistant building joint-sealant systems.
3. Division 8 Section "Glazing" for glazing sealants.
4. Partitions to reduce sound transmission.

1.3 PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals 
without staining or deteriorating joint substrates.

B. Provide joint sealants for interior applications that establish and maintain airtight and water-resistant 
continuous joint seals without staining or deteriorating joint substrates.

1.4 SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing 
the full range of colors available for each product exposed to view.
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1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has specialized in installing joint sealants similar 
in material, design, and extent to those indicated for this Project and whose work has resulted in joint-
sealant installations with a record of successful in-service performance.

B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers or bundles with labels indicating 
manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing 
instructions for multicomponent materials.

B. Store and handle materials in compliance with manufacturer's written instructions to prevent their 
deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with installation of joint sealants under the following 
conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint sealant 
manufacturer or are below 40 deg F.

2. When joint substrates are wet.

B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths are less 
than those allowed by joint sealant manufacturer for applications indicated.

C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until contaminants capable 
of interfering with adhesion are removed from joint substrates.

PART 2 - PRODUCTS

2.1 PRODUCTS AND MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the 
Work include, but are not limited to, the products specified in the sealant schedules at the end of Part 3.

2.2 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one 
another and with joint substrates under conditions of service and application, as demonstrated by sealant 
manufacturer based on testing and field experience.

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range for this
characteristic.

2.3 ELASTOMERIC JOINT SEALANTS
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A. Elastomeric Sealant Standard:  Comply with ASTM C 920 and other requirements indicated for each 
liquid-applied chemically curing sealant in the Elastomeric Joint-Sealant Schedule at the end of Part 3, 
including those referencing ASTM C 920 classifications for type, grade, class, and uses.

2.4 JOINT-SEALANT BACKING

A. General:  Provide sealant backings of material and type that are nonstaining; are compatible with joint 
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant 
manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings:  ASTM C 1330, of type indicated below and of size and density to control 
sealant depth and otherwise contribute to producing optimum sealant performance:

1. Type C:  Closed-cell material with a surface skin.

C. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing complying with 
ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at temperatures down 
to minus 26 deg F.  Provide products with low compression set and of size and shape to provide a 
secondary seal, to control sealant depth, and otherwise contribute to optimum sealant performance.

D. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for 
preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint 
where such adhesion would result in sealant failure.  Provide self-adhesive tape where applicable.

2.5 MISCELLANEOUS MATERIALS

A. Primer:  Material recommended by joint sealant manufacturer where required for adhesion of sealant to 
joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant 
backing materials, free of oily residues or other substances capable of staining or harming joint substrates 
and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of sealants 
with joint substrates.

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent 
to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant 
performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION
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A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with 
joint sealant manufacturer's written instructions and the following requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint 
sealant, including dust, paints (except for permanent, protective coatings tested and approved for 
sealant adhesion and compatibility by sealant manufacturer), old joint sealants, oil, grease, 
waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, 
or a combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants.  Remove loose particles remaining from above cleaning 
operations by vacuuming or blowing out joints with oil-free compressed air.  Porous joint surfaces 
include the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, 

or leave residues capable of interfering with adhesion of joint sealants.

a. Metal.
b. Glass.
c. Porcelain enamel.
d. Glazed surfaces of ceramic tile.

B. Joint Priming:  Prime joint substrates where recommended in writing by joint sealant manufacturer, based 
on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint 
sealant manufacturer's written instructions.  Confine primers to areas of joint-sealant bond; do not allow 
spillage or migration onto adjoining surfaces.

C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining surfaces 
that otherwise would be permanently stained or damaged by such contact or by cleaning methods 
required to remove sealant smears.  Remove tape immediately after tooling without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use of joint sealants 
as applicable to materials, applications, and conditions indicated.

C. Install sealant backings of type indicated to support sealants during application and at position required to 
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum 
sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant application and replace 

them with dry materials.

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and back 
of joints.
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E. Install sealants by proven techniques to comply with the following and at the same time backings are 
installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses provided for each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 

sealant movement capability.

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, 
tool sealants according to requirements specified below to form smooth, uniform beads of configuration 
indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.

1. Remove excess sealants from surfaces adjacent to joint.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor

sealants or adjacent surfaces.
3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise indicated.

a. Use masking tape to protect adjacent surfaces of recessed tooled joints.

3.4 CLEANING

A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and with 
cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints 
occur.

3.5 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating substances and from 
damage resulting from construction operations or other causes so sealants are without deterioration or 
damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, 
cut out and remove damaged or deteriorated joint sealants immediately so installations with repaired 
areas are indistinguishable from the original work.

3.6 ELASTOMERIC JOINT-SEALANT SCHEDULE

A. 50 Year Multi-purpose Elastomeric Latex Sealant:  Apply this sealant throughout the project as 
follows unless it’s use is restricted by sealant manufacturer or manufacturer of item being sealed:

1. Product:  DAP “Dynaflex Premium elastomeric latex Sealant” or approved equal.
2. Locations of usage are approximately the same as noted below for “Multicomponent Nonsag 

Urethane Sealant”: 

a. Exterior and interior:  Doors and Windows, Moldings, Flashing and Siding
b. Color:  as determined by the Architect from the manufacturer’s full selection range.

B. Other Sealants may be used where special conditions occur such difficult color matching and 
applications to restricted surfaces.  Consult Architect when using any of the following Multicomponent 
Nonsag Urethane Sealants: 

1. Chem-Calk 2641; Bostik Inc.
2. Vulkem 227; Mameco International.
3. Vulkem 922; Mameco International.



JOINT SEALANTS
07920 - 6

4. Elasto-Thane 920 Gun Grade; Pacific Polymers, Inc.
5. Dynatred; Pecora Corporation.
6. PSI-270; Polymeric Systems, Inc.
7. NP 2; Sonneborn Building Products Div., ChemRex Inc.

C. Type and Grade:  M (multicomponent) and NS (nonsag).

D. Class:  25.

E. Uses Related to Exposure: T (traffic) and NT (nontraffic).  

F. Uses Related to Joint Substrates:  M, A, and, as applicable to joint substrates indicated, O. 

1. Examples of O joint substrates are: Coated glass, color anodic aluminum, aluminum coated with a 
high-performance coating, galvanized steel, brick, granite, limestone, marble, ceramic tile, and 
wood.

Applications:  as recommended by the manufacturer.

G. END OF SECTION 07920
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SECTION 08111 - STANDARD STEEL FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Standard hollow-metal steel frames.

B. Related Sections include the following:

1. Division 4 Section "Unit Masonry Assemblies" for building anchors into and grouting standard 
steel frames in masonry construction.

2. Division 8 Section "Glazing" for glazed lites in standard steel frames.
3. Division 9 painting Sections for field painting standard steel frames.

1.3 DEFINITIONS

A. Minimum Thickness:  Minimum thickness of base metal without coatings.

1.4 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, core descriptions, label compliance, 
fire-resistance rating, and finishes for each type of steel door and frame specified.

B. Shop Drawings:  In addition to requirements below, provide a schedule of standard steel frames using 
same reference numbers for details and openings as those on Drawings:

1. Frame details for each frame type, including dimensioned profiles.
2. Details and locations of reinforcement and preparations for hardware.
3. Details of each different wall opening condition.
4. Details of anchorages, accessories, joints, and connections.
5. Details of glazing frames and stops showing glazing.
6. Details of conduit and preparations for electrified door hardware and controls.

C. Coordination Drawings:  Drawings of each opening, including door and frame, drawn to scale and 
coordinating door hardware.  Show elevations of each door design type, showing dimensions, locations of 
door hardware, and preparations for power, signal, and control systems.

D. Qualification Data:  For Installer.
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E. Product Test Reports:  Based on evaluation of comprehensive fire tests performed by a qualified testing 
agency, for each type of standard steel door and frame.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.

B. Testing Agency Qualifications:  An independent agency qualified according to ASTM E 329 for testing 
indicated, as documented according to ASTM E 548.

C. Source Limitations:  Obtain standard steel frames through one source from a single manufacturer.

D. Fire-Rated, Borrowed-Light Frame Assemblies:  Assemblies complying with NFPA 80 that are listed and 
labeled, by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated, based on testing according to NFPA 257 or UL 9.  Label each individual 
glazed lite.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver frames palletized, wrapped, or crated to provide protection during transit and Project-site storage.  
Do not use nonvented plastic.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs 
and mullions.

C. Store frames under cover at Project site.  Place units in a vertical position with heads up, spaced by 
blocking, on minimum 4-inch- high wood blocking.  Avoid using nonvented plastic or canvas shelters 
that could create a humidity chamber.

1.7 PROJECT CONDITIONS

A. Field Measurements:  Verify openings by field measurements before fabrication and indicate 
measurements on Shop Drawings.

1.8 COORDINATION

A. Coordinate installation of anchorages for standard steel frames.  Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 
integral anchors, that are to be embedded in masonry.  Deliver such items to Project site in time for 
installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:

1. Amweld Building Products, LLC.
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2. Benchmark Doors; a division of General Products Co., Inc.
3. Ceco Door Products; an ASSA ABLOY Group Company.
4. CURRIES Company; an ASSA ABLOY Group Company.
5. Deansteel Manufacturing, Inc.
6. Fleming Door Products Ltd.; an ASSA ABLOY Group Company.
7. Kewanee Corporation (The).
8. Mesker Door Inc.
9. Pioneer Industries, Inc.
10. Republic Builders Products Company.
11. Steelcraft; an Ingersoll-Rand Company.

2.2 MATERIALS

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed 
applications.

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, 
or surface defects; pickled and oiled.

C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum 
A40 zinc-iron-alloy (galvannealed) coating designation.

D. Electrolytic Zinc-Coated Steel Sheet:  ASTM A 591/A 591M, Commercial Steel (CS), Class B coating; 
mill phosphatized.

E. Supports and Anchors:  After fabricating, galvanize units to be built into exterior walls according to 
ASTM A 153/A 153M, Class B.

F. Inserts, Bolts, and Fasteners:  Provide items to be built into exterior walls, hot-dip galvanized according 
to ASTM A 153/A 153M.

G. Powder-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, 
fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching standard 
steel door frames of type indicated.

H. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers 
manufactured from slag or rock wool with 6- to 12-lb/cu. ft. density; with maximum flame-spread and 
smoke-developed indexes of 25 and 50 respectively; passing ASTM E 136 for combustion characteristics.

I. Glazing:  Comply with requirements in Division 8 Section "Glazing."

J. Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry film 
thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, 
and other deleterious impurities.

2.3 STANDARD STEEL FRAMES

A. General:  Comply with ANSI A250.8 and with details indicated for type and profile.

B. Interior Frames:  Fabricated from cold-rolled steel sheet, unless otherwise indicated to comply with 
exterior frame requirements.

1. Fabricate frames with mitered or coped and welded face corners and seamless face joints.
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2. Frames for Wood Doors:  0.053-inch- thick steel sheet.
3. Frames for Borrowed Lights: 0.053-inch- thick steel sheet.

C. Hardware Reinforcement:  Fabricate reinforcement plates from same material as frames to comply with 
the following minimum sizes:

1. Hinges:  Minimum 0.123 inch thick by 1-1/2 inches wide by 6 inches longer than hinge, secured 
by not less than 6 spot welds.

2. Pivots:  Minimum 0.167 inch thick by 1-1/2 inches wide by 6 inches longer than hinge, secured by 
not less than 6 spot welds.

3. Lock Face, Flush Bolts, Closers, and Concealed Holders:  Minimum 0.067 inch thick.
4. All Other Surface-Mounted Hardware:  Minimum 0.067 inch thick.

D. Supports and Anchors:  Fabricated from electrolytic zinc-coated or metallic-coated steel sheet.

E. Jamb Anchors:

1. Masonry Type:  Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 
0.042 inch thick, with corrugated or perforated straps not less than 2 inches wide by 10 inches
long; or wire anchors not less than 0.177 inch thick.

2. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 0.042 inch
thick.

F. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch thick, and as follows:

1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.
2. Separate Topping Concrete Slabs:  Adjustable-type anchors with extension clips, allowing not less 

than 2-inch height adjustment.  Terminate bottom of frames at finish floor surface.

G. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel sheet.

2.4 STOPS AND MOLDINGS

A. Fixed Frame Moldings:  Formed integral with standard steel frames, minimum 5/8 inch high, unless 
otherwise indicated.

B. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch thick, fabricated from same material as 
frames in which they are installed.

2.5 FABRICATION

A. General:  Fabricate standard steel frames to be rigid and free of defects, warp, or buckle.  Accurately form 
metal to required sizes and profiles, with minimum radius for thickness of metal.  Where practical, fit and 
assemble units in manufacturer's plant.  To ensure proper assembly at Project site, clearly identify work 
that cannot be permanently factory assembled before shipment.

B. Standard Steel Frames:  Where frames are fabricated in sections due to shipping or handling limitations, 
provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.

1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, 
and invisible.

2. Sidelight Frames:  Provide closed tubular members with no visible face seams or joints; fabricated 
from same material as door frame.  Fasten members at crossings and to jambs by butt welding.
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3. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners, unless 
otherwise indicated.

4. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot welds per 
anchor.

5. Jamb Anchors:  Provide number and spacing of anchors as follows:

a. Masonry Type: Locate anchors not more than 18 inches from top and bottom of frame.  
Space anchors not more than 32 inches o.c. and as follows:

1) Two anchors per jamb up to 60 inches in height.
2) Three anchors per jamb from 60 to 90 inches in height.
3) Four anchors per jamb from 90 to 120 inches in height.
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches or 

fraction thereof more than 120 inches in height.

b. Stud-Wall Type:  Locate anchors not more than 18 inches from top and bottom of frame.  
Space anchors not more than 32 inches o.c. and as follows:

1) Three anchors per jamb up to 60 inches in height.
2) Four anchors per jamb from 60 to 90 inches in height.
3) Five anchors per jamb from 90 to 96 inches in height.
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches or 

fraction thereof more than 96 inches in height.
5) Two anchors per head for frames more than 42 inches wide and mounted in metal-

stud partitions.

6. Door Silencers:  Except on weather-stripped doors, drill stops to receive door silencers as follows.  
Provide plastic plugs to keep holes clear during construction.

a. Single-Door Frames:  Drill stop in strike jamb to receive three door silencers.
b. Double-Door Frames:  Drill stop in head jamb to receive two door silencers.

C. Hardware Preparation:  Factory prepare standard steel frames to receive templated mortised hardware; 
include cutouts, reinforcement, mortising, drilling, and tapping, according to the Door Hardware 
Schedule and templates furnished as specified in Division 8 Section "Door Hardware."

1. Reinforce frames to receive nontemplated mortised and surface-mounted door hardware.
2. Comply with applicable requirements in ANSI A250.6 and ANSI/DHI A115 Series specifications 

for door and frame preparation for hardware.  Locate hardware as indicated on Shop Drawings or, 
if not indicated, according to ANSI A250.8.

D. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form corners of 
stops and moldings with butted or mitered hairline joints.

1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of door or frame.
2. Multiple Glazed Lites:  Provide fixed and removable stops and moldings such that each glazed lite 

is capable of being removed independently.
3. Provide fixed frame moldings on outside of exterior and on secure side of interior frames.
4. Provide loose stops and moldings on inside of frames.
5. Coordinate rabbet width between fixed and removable stops with type of glazing and type of 

installation indicated.

2.6 STEEL FINISHES
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A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

1. Finish standard steel door and frames after assembly.

B. Metallic-Coated Steel Surface Preparation:  Clean surfaces with nonpetroleum solvent so surfaces are free 
of oil and other contaminants.  After cleaning, apply a conversion coating suited to the organic coating to 
be applied over it.  Clean welds, mechanical connections, and abraded areas, and apply galvanizing repair 
paint specified below to comply with ASTM A 780.

1. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, 
complying with SSPC-Paint 20.

C. Steel Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning"; remove dirt, 
oil, grease, or other contaminants that could impair paint bond.  Remove mill scale and rust, if present, 
from uncoated steel; comply with SSPC-SP 3, "Power Tool Cleaning," or SSPC-SP 6/NACE No. 3, 
"Commercial Blast Cleaning."

D. Factory Priming for Field-Painted Finish:  Apply shop primer specified below immediately after surface 
preparation and pretreatment.  Apply a smooth coat of even consistency to provide a uniform dry film 
thickness of not less than 0.7 mils.

1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying 
with ANSI A250.10 acceptance criteria; recommended by primer manufacturer for substrate; 
compatible with substrate and field-applied finish paint system indicated; and providing a sound 
foundation for field-applied topcoats despite prolonged exposure.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of standard steel frames.

1. Examine roughing-in for embedded and built-in anchors to verify actual locations of standard steel 
frame connections before frame installation.

2. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of work.

3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Remove welded-in shipping spreaders installed at factory.

B. Prior to installation and with installation spreaders in place, adjust and securely brace standard steel door 
frames for squareness, alignment, twist, and plumb to the following tolerances:

1. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb 
perpendicular to frame head.

2. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of 
wall.
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3. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and 
perpendicular to plane of wall.

4. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular line from head to 
floor.

C. Drill and tap frames to receive nontemplated mortised and surface-mounted door hardware.

3.3 INSTALLATION

A. General:  Provide frames of sizes, thicknesses, and designs indicated.  Install standard steel frames plumb, 
rigid, properly aligned, and securely fastened in place; comply with Drawings and manufacturer's written 
instructions.

B. Standard Steel Frames:  Install standard steel frames for doors sidelights borrowed lights and other 
openings, of size and profile indicated.  Comply with SDI 105.

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors 
are set.  After wall construction is complete, remove temporary braces, leaving surfaces smooth 
and undamaged.

a. At fire-protection-rated openings, install frames according to NFPA 80.
b. Where frames are fabricated in sections due to shipping or handling limitations, field splice 

at approved locations by welding face joint continuously; grind, fill, dress, and make splice 
smooth, flush, and invisible on exposed faces.

c. Install frames with removable glazing stops located on secure side of opening.
d. Install door silencers in frames before grouting.
e. Remove temporary braces necessary for installation only after frames have been properly 

set and secured.
f. Check plumb, squareness, and twist of frames as walls are constructed.  Shim as necessary 

to comply with installation tolerances.
g. Apply bituminous coating to backs of frames that are filled with mortar, grout, and plaster 

containing antifreezing agents.

2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor and secure 
with postinstalled expansion anchors.

a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled expansion 
anchors if so indicated and approved on Shop Drawings.

3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames.
4. Masonry Walls:  Coordinate installation of frames to allow for solidly filling space between 

frames and masonry with mortar as specified in Division 4 Section "Unit Masonry Assemblies."
5. Installation Tolerances:  Adjust standard steel door frames for squareness, alignment, twist, and 

plumb to the following tolerances:

a. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from 
jamb perpendicular to frame head.

b. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to 
plane of wall.

c. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel 
lines, and perpendicular to plane of wall.

d. Plumbness:  Plus or minus 1/16 inch, measured at jambs at floor.
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C. Glazing:  Comply with installation requirements in Division 8 Section "Glazing" and with standard steel 
door and frame manufacturer's written instructions.

1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 
9 inches o.c., and not more than 2 inches o.c. from each corner.

3.4 ADJUSTING AND CLEANING

A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  
Leave work in complete and proper operating condition.  Remove and replace defective work, including 
standard steel doors or frames that are warped, bowed, or otherwise unacceptable.

B. Clean grout and other bonding material off standard steel frames immediately after installation.

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat 
and apply touchup of compatible air-drying primer.

END OF SECTION 08111
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SECTION 08211 - FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Solid-core doors with wood-veneer, faces.
2. Factory finishing flush wood doors.
3. Factory fitting flush wood doors to frames and factory machining for hardware.

B. Related Sections include the following:
1. Division 6 Section "Interior Architectural Woodwork" for requirements for veneers from the same 

flitches for both flush wood doors and wood paneling.
2. Division 8 Section "Glazing" for glass view panels in flush wood doors.

1.3 SUBMITTALS

A. Product Data:  For each type of door.  Include details of core and edge construction and trim for openings.  
Include factory-finishing specifications.

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind of door; 
construction details not covered in Product Data; location and extent of hardware blocking; and other 
pertinent data.

1. Indicate dimensions and locations of mortises and holes for hardware.
2. Indicate dimensions and locations of cutouts.
3. Indicate requirements for veneer matching.
4. Indicate doors to be factory finished and finish requirements.
5. Indicate fire ratings for fire doors.

C. Samples for Initial Selection:  Color charts consisting of actual materials in small sections for the 
following:

1. Faces of Factory-Finished Doors:  Show the full range of colors available for stained finishes.

D. Samples for Verification:

1. Factory finishes applied to actual door face materials, approximately 8 by 10 inches, for each 
material and finish.  For each wood species and transparent finish, provide set of three samples 
showing typical range of color and grain to be expected in the finished work.
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1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain flush wood doors through one source from a single manufacturer.

B. Quality Standard:  Comply with AWI's "Architectural Woodwork Quality Standards Illustrated."

1. Provide AWI Quality Certification Labels or an AWI letter of licensing for Project indicating that 
doors comply with requirements of grades specified.

C. Fire-Rated Wood Doors:  Doors complying with NFPA 80 that are listed and labeled by a testing and 
inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing 
according to NFPA 252.

1. Test Pressure:  Test at atmospheric pressure After 5 minutes into the test, the neutral pressure level 
in furnace shall be established at 40 inches or less above the sill.

2. Oversize, Fire-Rated Wood Doors:  For door assemblies exceeding sizes of tested assemblies, 
provide oversize fire door label or certificate of inspection, from a testing and inspecting agency 
acceptable to authorities having jurisdiction, stating that doors comply with requirements of 
design, materials, and construction.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of referenced standard and manufacturer's written instructions.

B. Package doors individually in plastic bags or cardboard cartons.

C. Mark each door on top and bottom rail with opening number used on Shop Drawings.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install doors until building is enclosed, wet work is 
complete, and HVAC system is operating and will maintain temperature and relative humidity at 
occupancy levels during the remainder of the construction period.

1.7 WARRANTY

A. Special Warranty:  Manufacturer's standard form, signed by manufacturer, Installer, and Contractor, in 
which manufacturer agrees to repair or replace doors that are defective in materials or workmanship, have 
warped (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section, or show telegraphing of core 
construction in face veneers exceeding 0.01 inch in a 3-inch span.

1. Warranty shall also include installation and finishing that may be required due to repair or 
replacement of defective doors.

2. Warranty shall be in effect during the following period of time from date of Substantial 
Completion:

a. Solid-Core Interior Doors:  Life of installation.

PART 2 - PRODUCTS
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2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Flush Wood Doors:

a. Algoma Hardwoods Inc.
b. Eggers Industries; Architectural Door Division.
c. GRAHAM Manufacturing Corp.
d. Osh-Kosh - Architectural Wood Doors
e. Vancouver Door Company, Inc.
f. Weyerhaeuser Company.

2.2 DOOR CONSTRUCTION, GENERAL

A. Doors for Transparent Finish:

1. Grade:  Premium, with Grade AA faces.
2. Species and Cut:  Select, plain sawn Red Oak, Grade 1.
3. Match between Veneer Leaves:  Book match.
4. Assembly of Veneer Leaves on Door Faces:  Balance match.
5. Room Match:  Match door faces within each separate room or area of building.  Corridor door 

faces do not need to match where they are separated by 20 feet or more.
6. Room Match:  Provide door faces of compatible color and grain within each separate room or area 

of building.

2.3 SOLID-CORE DOORS

A. Particleboard Cores:  Comply with the following requirements:

1. Particleboard:  ANSI A208.1, Grade LD-2.

B. Interior Veneer-Faced Doors:

1. Core:  Particleboard.
2. Construction:  Five plies with stiles and rails bonded to core, then entire unit abrasive planed 

before veneering.

C. Fire-Rated Doors:

1. Construction:  Construction and core specified above for type of face indicated or manufacturer's 
standard mineral-core construction as needed to provide fire rating indicated.

2. Blocking:  For mineral-core doors, provide composite blocking with improved screw-holding 
capability approved for use in doors of fire ratings indicated as needed to eliminate through-
bolting hardware. 

a. 5-inch top-rail blocking.
b. 5-inch bottom-rail blocking, in doors indicated to have protection plates.
c. 5-inch midrail blocking, in doors indicated to have armor plates.
d. 4-1/2-by-10-inch lock blocks 5-inch midrail blocking, in doors indicated to have exit 

devices.
e. Finish steel edges and astragals with baked enamel same color as doors.
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2.4 LOUVERS AND LIGHT FRAMES

A. Metal Frames for Light Openings in Fire Doors:  Manufacturer's standard frame formed of 0.0478-inch-
thick, cold-rolled steel sheet; factory primed and approved for use in doors of fire rating indicated.

2.5 FABRICATION

A. Factory fit doors to suit frame-opening sizes indicated, with the following uniform clearances and bevels, 
unless otherwise indicated:

1. Comply with clearance requirements of referenced quality standard for fitting.  Comply with 
requirements in NFPA 80 for fire-rated doors.

B. Factory machine doors for hardware that is not surface applied.  Locate hardware to comply with DHI-
WDHS-3.  Comply with final hardware schedules, door frame Shop Drawings, DHI A115-W series 
standards, and hardware templates.

1. Coordinate measurements of hardware mortises in metal frames to verify dimensions and 
alignment before factory machining.

2. Metal Astragals:  Premachine astragals and formed-steel edges for hardware for pairs of fire-rated 
doors.

C. Openings:  Cut and trim openings through doors to comply with applicable requirements of referenced 
standards for kind(s) of door(s) required.

1. Light Openings:  Trim openings with moldings of material and profile indicated.

2.6 FACTORY FINISHING

A. General:  Comply with referenced quality standard for factory finishing.

B. Finish doors at factory.

C. Finish doors at factory that are indicated to receive transparent finish.  Field finish doors indicated to 
receive opaque finish.

D. Finish doors at factory where indicated in schedules or on Drawings as factory finished.

E. Transparent Finish:

1. Grade:  Premium.
2. Finish:  AWI System TR-4 conversion varnish.
3. Staining:  Provide color samples for selection by Architect.
4. Effect:  Open grain.
5. Sheen:  Satin gloss - rubbed effect

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and installed doorframes before hanging doors.
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1. Verify that frames comply with indicated requirements for type, size, location, and swing 
characteristics and have been installed with level heads and plumb jambs.

2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Hardware:  For installation, see Division 8 Section "Door Hardware."

B. Manufacturer's Written Instructions:  Install doors to comply with manufacturer's written instructions, 
referenced quality standard, and as indicated.

1. Install fire-rated doors in corresponding fire-rated frames according to NFPA 80.

C. Factory-Fitted Doors:  Align in frames for uniform clearance at each edge.

D. Factory-Finished Doors:  Restore finish before installation if fitting or machining is required at Project 
site.

3.3 ADJUSTING

A. Operation:  Rehang or replace doors that do not swing or operate freely.

B. Finished Doors:  Replace doors that are damaged or do not comply with requirements.  Doors may be 
repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.

END OF SECTION 08211
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SECTION 08710 - DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Commercial door hardware for the following:

a. Swinging doors.
b. Other doors to the extent indicated.

B. Related Sections include the following:

1. Division 8 Section "Standard Steel Doors and Frames" for door silencers provided as part of 
hollow-metal frames.

2. Division 8 Section "Access Doors and Frames" for access door hardware, including cylinders.
3. Division 13 Section "Fire Alarm" for connections to building fire alarm system.
4. Division 16 Sections for connections to electrical power system and for low-voltage wiring work.

C. Products furnished, but not installed, under this Section include the following.  Coordinating, purchasing, 
delivering, and scheduling remain requirements of this Section.

1.3 SUBMITTALS

A. Product Data:  Include construction and installation details, material descriptions, dimensions of 
individual components and profiles, and finishes.

B. Shop Drawings:  Details of electrified door hardware, indicating the following:

1. Wiring Diagrams:  Power, signal, and control wiring.  Include the following:

a. System schematic.
b. Point-to-point wiring diagram.
c. Riser diagram.
d. Elevation of each door.

2. Detail interface between electrified door hardware and fire alarm, access control and security 
building control system.

3. Operation Narrative:  Describe the operation of doors controlled by electrified door hardware.

C. Product Certificates:  For electrified door hardware, signed by product manufacturer.
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1. Certify that door hardware approved for use on types and sizes of labeled fire doors complies with 
listed fire door assemblies.

D. Qualification Data:  For Installer.

E. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  Include final 
hardware and keying schedule.

F. Warranty:  Special warranty specified in this Section.

G. Other Action Submittals:

1. Door Hardware Sets:  Prepared by or under the supervision of Installer, detailing fabrication and 
assembly of door hardware, as well as procedures and diagrams.  Coordinate the final door 
hardware sets with doors, frames, and related work to ensure proper size, thickness, hand, 
function, and finish of door hardware.

a. Format:  Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule."  Double space entries, and number and date each page.

b. Format:  Use same scheduling sequence and format and use same door numbers as in the 
Contract Documents.

c. Content:  Include the following information:

1) Identification number, location, hand, fire rating and material of each door and
frame.

2) Type, style, function, size, quantity, and finish of each door hardware item.  Include 
description and function of each lockset and exit device.

3) Complete designations of every item required for each door or opening including 
name and manufacturer.

4) Fastenings and other pertinent information.
5) Location of each door hardware set, cross-referenced to Drawings, both on floor 

plans and in door and frame schedule.
6) Explanation of abbreviations, symbols, and codes contained in schedule.
7) Mounting locations for door hardware.
8) Door and frame sizes and materials.
9) Description of each electrified door hardware function, including location, sequence 

of operation, and interface with other building control systems.

a) Sequence of Operation:  Include description of component functions that 
occur in the following situations:  authorized person wants to enter; 
authorized person wants to exit; unauthorized person wants to enter; 
unauthorized person wants to exit.

10) List of related door devices specified in other Sections for each door and frame.

2. Keying Schedule:  Prepared by or under the supervision of Installer, detailing Owner's final keying 
instructions for locks.  Include schematic keying diagram and index each key set to unique door 
designations.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer.
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1. Installer's responsibilities include supplying and installing door hardware and providing a qualified 
Architectural Hardware Consultant available during the course of the Work to consult with 
Contractor, Architect, and Owner about door hardware and keying.

2. Installer shall have warehousing facilities in Project's vicinity.
3. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
4. Engineering Responsibility:  Preparation of data for electrified door hardware, including Shop 

Drawings, based on testing and engineering analysis of manufacturer's standard units in 
assemblies similar to those indicated for this Project.

B. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer, unless 
otherwise indicated.

1. Provide electrified door hardware from same manufacturer as mechanical door hardware, unless 
otherwise indicated.  Manufacturers that perform electrical modifications and that are listed by a 
testing and inspecting agency acceptable to authorities having jurisdiction are acceptable.

C. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, 
based on testing according to NFPA 252.

1. Test Pressure:  Test at atmospheric pressure. After 5 minutes into the test, neutral pressure level in 
furnace shall be established at 40 inches (1016 mm) or less above the sill.

D. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 1 
Section "Project Management and Coordination."  In addition to Owner Contractor, and Architect, 
conference participants shall also include Installer's Architectural Hardware Consultant and Owner's 
security consultant.  Incorporate keying conference decisions into final keying schedule after reviewing 
door hardware keying system including, but not limited to, the following:

1. Function of building, flow of traffic, purpose of each area, degree of security required, and plans 
for future expansion.

2. Preliminary key system schematic diagram.
3. Requirements for key control system.
4. Address for delivery of keys.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project
site.

B. Tag each item or package separately with identification related to the final door hardware sets, and 
include basic installation instructions, templates, and necessary fasteners with each item or package.

1.6 COORDINATION

A. Templates:  Distribute door hardware templates for doors, frames, and other work specified to be factory 
prepared for installing door hardware.  Check Shop Drawings of other work to confirm that adequate 
provisions are made for locating and installing door hardware to comply with indicated requirements.

B. Existing Openings:  Where new hardware components are scheduled for application to existing 
construction or where modifications to existing door hardware are required, field verify existing 
conditions and coordinate installation of door hardware to suit opening conditions and to provide for 
proper operation.
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1.7 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of door hardware that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of operators and door hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and 

use.

2. Warranty Period:  Three (3) years from date of Substantial Completion, except as follows:

a. Exit Devices:  Three (3) years from date of Substantial Completion.
b. Electrified Exit Devices: One (1) year from date of Substantial Completion.
c. Manual Closers:  Ten (10) years from date of Substantial Completion.
d. Locksets:  Seven (7) years from date of Substantial Completion.
e. Auto Operators:  2 years from date of Substantial Completion.

1.8 MAINTENANCE SERVICE

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance 
instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of 
door hardware.

PART 2 - PRODUCTS

2.1 SCHEDULED DOOR HARDWARE

A. General:  Provide door hardware for each door to comply with requirements in this Section and door 
hardware sets indicated in door and frame schedule and door hardware sets indicated in Part 3 "Door 
Hardware Sets" Article.

1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated, and products 
equivalent in function and comparable in quality to named products.

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of 
each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.  Products are identified 
by using door hardware designations, as follows:

1. Named Manufacturers' Products:  Manufacturer and product designation are listed for each door 
hardware type required for the purpose of establishing minimum requirements.  Manufacturers' 
names are abbreviated in Part 3 "Door Hardware Sets" Article.

2.2 KEYING

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  
Incorporate decisions made in keying conference, and as follows:
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1. Great-Grand Master Key System:  Cylinders are operated by a change key, a master key, a grand 
master key, and a great-grand master key.

B. Keys:  Nickel silver.

2.3 FABRICATION

A. Base Metals:  Produce door hardware units of base metal, fabricated by forming method indicated, using 
manufacturer's standard metal alloy, composition, temper, and hardness.  Furnish metals of a quality 
equal to or greater than that of specified door hardware units and BHMA A156.18.  Do not furnish 
manufacturer's standard materials or forming methods if different from specified standard.

B. Fasteners:  Provide door hardware manufactured to comply with published templates generally prepared 
for machine, wood, and sheet metal screws.  Provide screws according to commercially recognized 
industry standards for application intended, except aluminum fasteners are not permitted.  Provide 
Phillips flat-head screws with finished heads to match surface of door hardware, unless otherwise 
indicated.

1. Steel Machine or Wood Screws:  For the following fire-rated applications:

a. Mortise hinges to doors.
b. Strike plates to frames.
c. Closers to doors and frames.

2. Steel Through Bolts:  For the following fire-rated applications:

a. Surface hinges to doors.
b. Closers to doors and frames.
c. Surface-mounted exit devices.

3. Spacers or Sex Bolts:  For through bolting of hollow-metal doors.
4. Fasteners for Wood Doors:  Comply with requirements in DHI WDHS.2, "Recommended 

Fasteners for Wood Doors."

2.4 FINISHES

A. Standard:  BHMA A156.18, as indicated in door hardware sets.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping.

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if 
they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are 
not acceptable.  Variations in appearance of other components are acceptable if they are within the range 
of approved Samples and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION
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A. Examine doors and frames, with Installer present, for compliance with requirements for installation 
tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions 
affecting performance.

B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections before 
electrified door hardware installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Steel Doors and Frames:  Comply with DHI A115 Series.

1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to ANSI A250.6.

B. Wood Doors:  Comply with DHI A115-W Series.

3.3 INSTALLATION

A. Mounting Heights:  Mount door hardware units at heights indicated as follows unless otherwise indicated 
or required to comply with governing regulations.

1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural Hardware 
for Standard Steel Doors and Frames."

2. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood 
Flush Doors."

B. Install each door hardware item to comply with manufacturer's written instructions.  Where cutting and 
fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in 
another way, coordinate removal, storage, and reinstallation of surface protective trim units with finishing 
work specified in Division 9 Sections.  Do not install surface-mounted items until finishes have been 
completed on substrates involved.

1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment substrates as 
necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space fasteners 
and anchors according to industry standards.

C. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants."

3.4 ADJUSTING

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure 
proper operation or function of every unit.  Replace units that cannot be adjusted to operate as intended.  
Adjust door control devices to compensate for final operation of heating and ventilating equipment and to 
comply with referenced accessibility requirements.

1. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep period 
so that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a 
point 3 inches (75 mm) from the latch, measured to the leading edge of the door.
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3.5 CLEANING AND PROTECTION

A. Clean adjacent surfaces soiled by door hardware installation.

B. Clean operating items as necessary to restore proper function and finish.

C. Provide final protection and maintain conditions that ensure that door hardware is without damage or 
deterioration at time of Substantial Completion.

3.6 DOOR HARDWARE SETS

Manufacturers:

Manufacturer: Model:
Butt Hinges: Ives 5BB1/5PB1

Hager BB1279/1279
Bommer BB5000/5000

Locksets: Best 93K Series (match existing lever design)
Closers: LCN 4040 Series

Sargent 281 Series
Trim: HB Ives, Hager, Rockwood, Trimco
Gasketing: NGP, Pemko, Zero

Warranties:

Locksets: 3 years mechanical
Closers: 10 years mechanical

Abbreviations used in schedule:

Abbr: Name:
BES Best Lock Company
IVE HB Ives
LCN LCN Commercial Closers
NGP National Guard Products

Finishes:

ANSI US Description Base Metal
CHA Charcoal Any
GRY Grey Any
605 US3 Bright Brass, Clear Coated Brass
632 US3 Bright Brass Plated, Clear Coated Steel
696 US4 Satin Brass Painted Any
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HW SET: 01

3 EA HINGE 5BB1 4.5 X 4.5 NRP 632 IVE
1 EA ENTRANCE LOCK 93K7AB 15D S3 (ANSI STRIKE) 605 BES
1 EA SURFACE CLOSER 4041 RW/PA 696 LCN
1 EA KICK PLATE 8400 10" X 2" LDW 605 IVE
1 EA WALL STOP WS407CCV 605 IVE
1 SET SEALS 5050C CHA NGP

HW SET: 02

3 EA HINGE 5PB1 4.5 X 4.5 632 IVE
1 EA ENTRANCE LOCK 93K7AB 15D S3 (ANSI STRIKE) 605 BES
1 EA WALL STOP WS407CCV 605 IVE
3 EA SILENCER SR64 GRY IVE

HW SET: 03

3 EA HINGE 5BB1 4.5 X 4.5 632 IVE
1 EA STOREROOM LOCK 93K7D 15D S3 (ANSI STRIKE) 605 BES
1 EA SURFACE CLOSER 4041 RW/PA 696 LCN
1 EA KICK PLATE 8400 10" X 2" LDW 605 IVE
1 EA WALL STOP WS407CCV 605 IVE
1 SET SEALS 5050C CHA NGP

END OF SECTION 08710
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SECTION 08800 - GLAZING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes glazing for the following products and applications, including those specified in 
other Sections where glazing requirements are specified by reference to this Section:

1. Interior borrowed lites.

1.3 DEFINITIONS

A. Manufacturers of Glass Products:  Firms that produce primary glass, fabricated glass, or both, as defined 
in referenced glazing publications.

B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to ASTM C 1036.

1.4 PERFORMANCE REQUIREMENTS

A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind and 
impact loads (where applicable) without failure, including loss or glass breakage attributable to the 
following:  defective manufacture, fabrication, and installation; failure of sealants or gaskets to remain 
watertight and airtight; deterioration of glazing materials; or other defects in construction.

B. Glass Design:  Glass thickness designations indicated are minimums and are for detailing only.  Confirm 
glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass lites in the thickness 
designations indicated for various size openings, but not less than thicknesses and in strengths (annealed 
or heat treated) required to meet or exceed the following criteria:

1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, according 
to the following requirements:

1.5 SUBMITTALS

A. Product Data:  For each glass product and glazing material indicated.

B. Preconstruction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer indicating 
glazing sealants were tested for adhesion to glass and glazing channel substrates and for compatibility 
with glass and other glazing materials.
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1.6 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has completed glazing similar in material, design, 
and extent to that indicated for this Project; whose work has resulted in glass installations with a record of 
successful in-service performance; and who employs glass installers for this Project who are certified 
under the National Glass Association's Certified Glass Installer Program.

B. Source Limitations for Glazing Accessories:  Obtain glazing accessories through one source from a single 
manufacturer for each product and installation method indicated.

C. Preconstruction Adhesion and Compatibility Testing:  Submit to elastomeric glazing sealant 
manufacturers, for testing indicated below, samples of each glazing material type, tape sealant, gasket, 
glazing accessory, and glass-framing member that will contact or affect elastomeric glazing sealants:

1. Use ASTM C 1087 to determine whether priming and other specific joint preparation techniques 
are required to obtain rapid, optimum adhesion of glazing sealants to glass, tape sealants, gaskets, 
and glazing channel substrates.

2. Submit not fewer than eight pieces of each type of material, including joint substrates, shims, 
joint-sealant backings, secondary seals, and miscellaneous materials.

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
4. For materials failing tests, obtain sealant manufacturer's written instructions for corrective 

measures, including the use of specially formulated primers.
5. Testing will not be required if elastomeric glazing sealant manufacturers submit data based on 

previous testing of current sealant products for adhesion to, and compatibility with, glazing 
materials matching those submitted.

D. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201 and, for wired glass, 
ANSI Z97.1.

1. Where glazing units, including Kind FT glass and laminated glass, are specified in Part 2 articles 
for glazing lites more than 9 sq. ft. in exposed surface area of one side, provide glazing products
that comply with Category II materials, for lites 9 sq. ft. or less in exposed surface area of one 
side, provide glazing products that comply with Category I or II materials, except for hazardous 
locations where Category II materials are required by 16 CFR 1201 and regulations of authorities 
having jurisdiction.

E. Glazing Publications:  Comply with published recommendations of glass product manufacturers and 
organizations below, unless more stringent requirements are indicated.  Refer to these publications for 
glazing terms not otherwise defined in this Section or in referenced standards.

1. GANA Publications: GANA's "Glazing Manual."

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect glazing materials according to manufacturer's written instructions and as needed to prevent 
damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or 
other causes.

1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature 
conditions are outside limits permitted by glazing material manufacturers and when glazing channel 
substrates are wet from rain, frost, condensation, or other causes.
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1. Do not install liquid glazing sealants when ambient and substrate temperature conditions are 
outside limits permitted by glazing sealant manufacturer or below 40 deg F.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection:

1. Available Products:  Subject to compliance with requirements, products that may be incorporated 
into the Work include, but are not limited to, products specified.

2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, manufacturers 
specified.

2.2 GLASS PRODUCTS

A. Annealed Float Glass:  ASTM C 1036, Type I (transparent flat glass), Quality-Q3; of class indicated.

B. Wired Glass:  ASTM C 1036, Type II (patterned and wired flat glass), Class 1 (clear), Quality-Q-6; and 
of form and mesh pattern specified.

2.3 GLAZING SEALANTS

A. General:  Provide products of type indicated, complying with the following requirements:

1. Compatibility:  Select glazing sealants that are compatible with one another and with other 
materials they will contact, including glass products, seals of insulating-glass units, and glazing 
channel substrates, under conditions of service and application, as demonstrated by sealant 
manufacturer based on testing and field experience.

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting 
glazing sealants suitable for applications indicated and for conditions existing at time of 
installation.

3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range.

B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated for each 
liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 
classifications for type, grade, class, and uses related to exposure and joint substrates.

1. Single-Component Neutral- and Basic-Curing Silicone Glazing Sealants GS:

a. Available Products:

1) GE Silicones; SilPruf SCS2000.
2) Pecora Corporation; 864.
3) Pecora Corporation; 890.
4) Polymeric Systems Inc.; PSI-641.
5) Sonneborn, Div. of ChemRex, Inc.; Omniseal.
6) Tremco; Spectrem 3.
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b. Type and Grade:  S (single component) and NS (nonsag).
c. Class:  50.
d. Use Related to Exposure:  NT (nontraffic).
e. Uses Related to Glazing Substrates:  M, G, A, and, as applicable to glazing substrates 

indicated, O.

2.4 MISCELLANEOUS GLAZING MATERIALS

A. General:  Provide products of material, size, and shape complying with referenced glazing standard, 
requirements of manufacturers of glass and other glazing materials for application indicated, and with a 
proven record of compatibility with surfaces contacted in installation.

B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.

C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.

D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness required 
by glass manufacturer to maintain glass lites in place for installation indicated.

E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).

F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to 
control glazing sealant depth and otherwise produce optimum glazing sealant performance.

2.5 FABRICATION OF GLAZING UNITS

A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing publications, to comply with system performance requirements.

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces square 
edges with slight kerfs at junctions with outdoor and indoor faces.

C. Grind smooth and polish exposed glass edges and corners.

2.6 MONOLITHIC FLOAT-GLASS UNITS

2.7 MONOLITHIC WIRED-GLASS UNITS

A. Polished Wired-Glass Units:  Form 1 (wired glass, polished both sides), Quality-Q6, Mesh 2 (M2) 
(Square), 6.0 mm thick.

1. Available Manufacturers:

a. Asahi/AMA Glass Corp.; affiliated with AFG Industries, Inc.
b. Central Glass Co., Ltd.; distributed by Northwestern Industries Inc.
c. Pilkington Sales (North America) Ltd.

PART 3 - EXECUTION
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3.1 EXAMINATION

A. Examine framing glazing, with Installer present, for compliance with the following:

1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at 
corners.

2. Presence and functioning of weep system.
3. Minimum required face or edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove 
coatings not firmly bonded to substrates.

3.3 GLAZING, GENERAL

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing 
materials, unless more stringent requirements are indicated, including those in referenced glazing 
publications.

B. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by 
Project conditions during installation.

C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project 
site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other 
imperfections that, when installed, could weaken glass and impair performance and appearance.

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction 
sealant-substrate testing.

E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, 
unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable 
for heel bead.

F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

G. Provide spacers for glass lites where length plus width is larger than 50 inches as follows:

1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install 
correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are 
used that have demonstrated ability to maintain required face clearances and to comply with 
system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant width.  With 
glazing tape, use thickness slightly less than final compressed thickness of tape.

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing 
channel, as recommended in writing by glass manufacturer and according to requirements in referenced 
glazing publications.
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I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on 
opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to 
movement.

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket 
manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant 
recommended by gasket manufacturer.

3.4 SEALANT GLAZING (WET)

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and 
glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel 
and blocking weep systems until sealants cure.  Secure spacers or spacers and backings in place and in 
position to control depth of installed sealant relative to edge clearance for optimum sealant performance.

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant 
to glass and channel surfaces.

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

3.5 CLEANING AND PROTECTION

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to 
framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and 
clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction operations, 
including weld splatter.  If, despite such protection, contaminating substances do come into contact with 
glass, remove substances immediately as recommended by glass manufacturer.

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent 
intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, 
or stains; remove as recommended in writing by glass manufacturer.

D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural 
causes, accidents, and vandalism, during construction period.

E. Wash glass on both exposed surfaces in each area of Project not more than four days before date 
scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended in 
writing by glass manufacturer.

END OF SECTION 08800
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SECTION 09260 - GYPSUM BOARD ASSEMBLIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Interior gypsum wallboard.
2. Non-load-bearing steel framing.

1.3 DEFINITIONS

A. Gypsum Board Terminology:  Refer to ASTM C 11 for definitions of terms for gypsum board assemblies 
not defined in this Section or in other referenced standards.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

1.5 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, provide 
materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing and inspecting agency acceptable to authorities having jurisdiction.

1. Fire-Resistance-Rated Assemblies:  Indicated by design designations from UL's "Fire Resistance 
Directory." 

B. Sound Transmission Characteristics:  For gypsum board assemblies with STC ratings, provide materials 
and construction identical to those tested in assembly indicated according to ASTM E 90 and classified 
according to ASTM E 413 by a qualified independent testing agency.

1. STC-Rated Assemblies:  Indicated by design designations from GA-600, "Fire Resistance Design 
Manual." 

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original packages, containers, or bundles bearing brand name and identification of 
manufacturer or supplier.
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B. Store materials inside under cover and keep them dry and protected against damage from weather, direct 
sunlight, surface contamination, corrosion, construction traffic, and other causes.  Stack gypsum panels 
flat to prevent sagging.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's 
written recommendations, whichever are more stringent.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:

1. Steel Framing and Furring:

a. Clark Steel Framing Systems.
b. Consolidated Systems, Inc.
c. Dale Industries, Inc. - Dale/Incor.
d. Dietrich Industries, Inc.
e. MarinoWare; Division of Ware Ind.
f. National Gypsum Company.
g. Scafco Corporation.
h. Unimast, Inc.
i. Western Metal Lath & Steel Framing Systems.

2. Gypsum Board and Related Products:

a. American Gypsum Co.
b. G-P Gypsum Corp.
c. National Gypsum Company.
d. United States Gypsum Co.

2.2 STEEL SUSPENDED CEILING AND SOFFIT FRAMING

A. Components, General:  Comply with ASTM C 754 for conditions indicated.

B. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- diameter wire, or 
double strand of 0.0475-inch- diameter wire.

C. Hangers:  As follows:

1. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter.

D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base metal thickness of 0.0538 inch, a 
minimum 1/2-inch- wide flange, with ASTM A 653/A 653M, G60, hot-dip galvanized zinc coating.

1. Depth:  2 inches.
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E. Furring Channels (Furring Members):  Commercial-steel sheet with ASTM A 653/A 653M, G60, hot-dip 
galvanized zinc coating.

1. Cold Rolled Channels:  0.0538-inch bare steel thickness, with minimum 1/2-inch- wide flange, 3/4 
inch deep.

2. Steel Studs:  ASTM C 645.

a. Minimum Base Metal Thickness:  As indicated.
b. Depth:  As indicated.

3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch deep.

a. Minimum Base Metal Thickness:  0.0312 inch.

2.3 STEEL PARTITION AND SOFFIT FRAMING

A. Components, General:  As follows:

1. Comply with ASTM C 754 for conditions indicated.
2. Steel Sheet Components:  Complying with ASTM C 645 requirements for metal and with 

ASTM A 653/A 653M, G60, hot-dip galvanized zinc coating.

B. Steel Studs and Runners:  ASTM C 645.

1. Minimum Base Metal Thickness:  0.0375 inch.
2. Depth:  As indicated.

C. Deep-Leg Deflection Track:  ASTM C 645 top runner with 2-inch- deep flanges.

D. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.

1. Minimum Base Metal Thickness:  0.0312 inch.

E. Cold-Rolled Channel Bridging:  0.0538-inch bare steel thickness, with minimum 1/2-inch- wide flange.

1. Depth:  As indicated.
2. Clip Angle:  1-1/2 by 1-1/2 inch, 0.068-inch- thick, galvanized steel.

F. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.

1. Minimum Base Metal Thickness:  0.0312 inch.
2. Depth:  As indicated.

G. Resilient Furring Channels:  1/2-inch- deep, steel sheet members designed to reduce sound transmission.

1. Configuration:  Asymmetrical or hat shaped, with face attached to single flange by a slotted leg 
(web) or attached to two flanges by slotted or expanded metal legs.

H. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other 
properties required to fasten steel members to substrates.

2.4 INTERIOR GYPSUM WALLBOARD
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A. Panel Size:  Provide in maximum lengths and widths available that will minimize joints in each area and 
correspond with support system indicated.

B. Gypsum Wallboard:  ASTM C 36.

1. Type X:

a. Thickness:  5/8 inch.
b. Long Edges:  Tapered.
c. Location:  As indicated.

2.5 TRIM ACCESSORIES

A. Interior Trim:  ASTM C 1047.

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced 
galvanized steel sheet.

2. Shapes:

a. Cornerbead:  Use at outside corners, unless otherwise indicated.

2.6 JOINT TREATMENT MATERIALS

A. General:  Comply with ASTM C 475.

B. Joint Tape:

1. Interior Gypsum Wallboard:  Paper.
2. Tile Backing Panels:  As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with 
other compounds applied on previous or for successive coats.

1. Prefilling:  At open joints and damaged surface areas, use setting-type taping compound.
2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim 

flanges, use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat:  For second coat, use setting-type, sandable topping compound.
4. Finish Coat:  For third coat, use drying-type, all-purpose compound.
5. Skim Coat:  For final coat of Level 5 finish, use drying-type, all-purpose compound.

D. Joint Compound for Tile Backing Panels:

1. Water-Resistant Gypsum Backing Board:  Use setting-type taping and setting-type, sandable 
topping compounds.

2.7 ACOUSTICAL SEALANT

A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the 
Work include, but are not limited to, the following:
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1. Acoustical Sealant for Exposed and Concealed Joints:

a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant.
b. United States Gypsum Co.; SHEETROCK Acoustical Sealant.

B. Acoustical Sealant for Exposed and Concealed Joints:  Nonsag, paintable, nonstaining, latex 
sealantcomplying with ASTM C 834 that effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90.

2.8 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards and 
manufacturer's written recommendations.

B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 
0.112 inch thick.

C. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by 
combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.

1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in 
anchors, and structural framing, for compliance with requirements and other conditions affecting 
performance.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Suspended Ceilings:  Coordinate installation of ceiling suspension systems with installation of overhead 
structure to ensure that inserts and other provisions for anchorages to building structure have been 
installed to receive ceiling hangers at spacing required to support ceilings and that hangers will develop 
their full strength.

1. Furnish concrete inserts and other devises indicated to other trades for installation in advance of 
time needed for coordination and construction.

B. Coordination with Sprayed Fire-Resistive Materials:

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling runners 
(tracks) to surfaces indicated to receive sprayed-on fire-resistive materials.  Where offset anchor 
plates are required, provide continuous plates fastened to building structure not more than 24 
inches o.c.

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary for 
installation of gypsum board assemblies and without reducing the fire-resistive material thickness 
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below that which is required to obtain fire-resistance rating indicated.  Protect remaining fire-
resistive materials from damage.

3.3 INSTALLING STEEL FRAMING, GENERAL

A. Installation Standards:  ASTM C 754, and ASTM C 840 requirements that apply to framing installation.

B. Install supplementary framing, blocking, and bracing at terminations in gypsum board assemblies to 
support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar 
construction.  Comply with details indicated and with gypsum board manufacturer's written 
recommendations or, if none available, with United States Gypsum's "Gypsum Construction Handbook."

C. Isolate steel framing from building structure at locations indicated to prevent transfer of loading imposed 
by structural movement.

1. Isolate ceiling assemblies where they abut or are penetrated by building structure.
2. Isolate partition framing and wall furring where it abuts structure, except at floor.  Install slip-type 

joints at head of assemblies that avoid axial loading of assembly and laterally support assembly.

a. Use deep-leg deflection track where indicated.

D. Do not bridge building control and expansion joints with steel framing or furring members.  Frame both 
sides of joints independently.

3.4 INSTALLING STEEL SUSPENDED CEILING AND SOFFIT FRAMING

A. Suspend ceiling hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum 
that are not part of supporting structural or ceiling suspension system.  Splay hangers only where 
required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or 
other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that 
interfere with the location of hangers required to support standard suspension system members, 
install supplemental suspension members and hangers in form of trapezes or equivalent devices.  
Size supplemental suspension members and hangers to support ceiling loads within performance 
limits established by referenced standards.

3. Secure wire hangers by looping and wire-tying, either directly to structures or to inserts, 
eyescrews, or other devices and fasteners that are secure and appropriate for substrate, and in a 
manner that will not cause them to deteriorate or otherwise fail.

4. Do not support ceilings directly from permanent metal forms.  Furnish cast-in-place hanger inserts 
that extend through forms.

5. Do not attach hangers to steel deck tabs.
6. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
7. Do not connect or suspend steel framing from ducts, pipes, or conduit.

B. Installation Tolerances:  Install steel framing components for suspended ceilings so members for panel 
attachment are level to within 1/8 inch in 12 feet measured lengthwise on each member and transversely 
between parallel members.

C. Sway-brace suspended steel framing with hangers used for support.

D. Screw furring to wood framing.
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E. Wire-tie furring channels to supports, as required to comply with requirements for assemblies indicated.

F. Install suspended steel framing components in sizes and spacings indicated, but not less than that required 
by the referenced steel framing and installation standards.

1. Hangers:  48 inches o.c.
2. Carrying Channels (Main Runners):  48 inches o.c.
3. Furring Channels (Furring Members):  16 inches o.c.

3.5 INSTALLING STEEL PARTITION AND SOFFIT FRAMING

A. Install tracks (runners) at floors, ceilings, and structural walls and columns where gypsum board 
assemblies abut other construction.

B. Installation Tolerance:  Install each steel framing and furring member so fastening surfaces vary not more 
than 1/8 inch from the plane formed by the faces of adjacent framing.

C. Extend partition framing full height to structural supports or substrates above suspended ceilings, except 
where partitions are indicated to terminate at suspended ceilings.  Continue framing over frames for doors 
and openings and frame around ducts penetrating partitions above ceiling to provide support for gypsum 
board.

1. Cut studs 1/2 inch short of full height to provide perimeter relief.  Do not fasten studs to top track 
to allow independent movement of studs and track.

2. For fire-resistance-rated and STC-rated partitions that extend to the underside of floor/roof slabs 
and decks or other continuous solid-structure surfaces to obtain ratings, install framing around 
structural and other members extending below floor/roof slabs and decks, as needed to support 
gypsum board closures and to make partitions continuous from floor to underside of solid 
structure.

a. Terminate partition framing at suspended ceilings where indicated.

D. Install steel studs and furring at the following spacings:

1. Single-Layer Construction:  16 inches o.c., unless otherwise indicated.

E. Install steel studs so flanges point in the same direction and leading edge or end of each panel can be 
attached to open (unsupported) edges of stud flanges first.

F. Frame door openings to comply with GA-600 and with gypsum board manufacturer's applicable written 
recommendations, unless otherwise indicated.  Screw vertical studs at jambs to jamb anchor clips on door 
frames; install runner track section (for cripple studs) at head and secure to jamb studs.

1. Install two studs at each jamb, unless otherwise indicated.
2. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch clearance from 

jamb stud to allow for installation of control joint.
3. Extend jamb studs through suspended ceilings and attach to underside of floor or roof structure 

above.

G. Frame openings other than door openings the same as required for door openings, unless otherwise 
indicated.  Install framing below sills of openings to match framing required above door heads.

3.6 APPLYING AND FINISHING PANELS, GENERAL
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A. Gypsum Board Application and Finishing Standards:  ASTM C 840 and GA-216.

B. Install sound attenuation blankets before installing gypsum panels, unless blankets are readily installed 
after panels have been installed on one side.

C. Install ceiling board panels across framing to minimize the number of abutting end joints and to avoid 
abutting end joints in the central area of each ceiling.  Stagger abutting end joints of adjacent panels not 
less than one framing member.

D. Install gypsum panels with face side out.  Butt panels together for a light contact at edges and ends with 
not more than 1/16 inch of open space between panels.  Do not force into place.

E. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or 
gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges 
or ends.  Stagger vertical joints on opposite sides of partitions.  Do not make joints other than control 
joints at corners of framed openings.

F. Attach gypsum panels to steel studs so leading edge or end of each panel is attached to open 
(unsupported) edges of stud flanges first.

G. Attach gypsum panels to framing provided at openings and cutouts.

H. Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and 
headers.  Float gypsum panels over these members using resilient channels, or provide control joints to 
counteract wood shrinkage.

I. Form control and expansion joints with space between edges of adjoining gypsum panels.

J. Cover both faces of steel stud partition framing with gypsum panels in concealed spaces (above ceilings,
etc.), except in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, 
coverage may be accomplished with scraps of not less than 8 sq. ft. in area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect open concrete coffers, concrete joists, and other structural members 

projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed 
by coffers, joists, and other structural members; allow 1/4- to 3/8-inch- wide joints to install 
sealant.

K. Isolate perimeter of non-load-bearing gypsum board partitions at structural abutments, except floors.  
Provide 1/4- to 1/2-inch- wide spaces at these locations, and trim edges with U-bead edge trim where 
edges of gypsum panels are exposed.  Seal joints between edges and abutting structural surfaces with 
acoustical sealant.

L. Floating Construction:  Where feasible, including where recommended in writing by manufacturer, install 
gypsum panels over wood framing, with floating internal corner construction.

M. STC-Rated Assemblies:  Seal construction at perimeters, behind control and expansion joints, and at 
openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both 
faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and manufacturer's 
written recommendations for locating edge trim and closing off sound-flanking paths around or through 
gypsum board assemblies, including sealing partitions above acoustical ceilings.

N. Space fasteners in gypsum panels according to referenced gypsum board application and finishing 
standard and manufacturer's written recommendations.
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1. Space screws a maximum of 12 inches o.c. for vertical applications.

O. Space fasteners in panels that are tile substrates a maximum of 8 inches o.c.

3.7 PANEL APPLICATION METHODS

A. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to the greatest extent 
possible and at right angles to framing, unless otherwise indicated.

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing), unless 
otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate courses of board.
b. At stairwells and other high walls, install panels horizontally, unless otherwise indicated or 

required by fire-resistance-rated assembly.

B. Single-Layer Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

C. Tile Backing Panels:

1. Water-Resistant Gypsum Backing Board:  Install at showers, tubs, and where indicated.  Install 
with 1/4-inch gap where panels abut other construction or penetrations.

2. Areas Not Subject to Wetting:  Install standard gypsum wallboard panels to produce a flat surface 
except at showers, tubs, and other locations indicated to receive water-resistant panels.

3. Where tile backing panels abut other types of panels in the same plane, shim surfaces to produce a 
uniform plane across panel surfaces.

3.8 INSTALLING TRIM ACCESSORIES

A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for 
panels.  Otherwise, attach trim according to manufacturer's written instructions.

B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations approved by 
Architect for visual effect.

3.9 FINISHING GYPSUM BOARD ASSEMBLIES

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener 
heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  
Promptly remove residual joint compound from adjacent surfaces.

B. Prefill open joints and damaged surface areas.

C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below, according to ASTM C 840, for 
locations indicated:

1. Level 1:  Embed tape at joints in ceiling plenum areas, concealed areas, and where indicated, 
unless a higher level of finish is required for fire-resistance-rated assemblies and sound-rated 
assemblies.
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2. Level 2: Embed tape and apply separate first coat of joint compound to tape, fasteners, and trim 
flanges where panels are substrate for acoustical tile.

3. Level 4:  Embed tape and apply separate first, fill, and finish coats of joint compound to tape, 
fasteners, and trim flanges at panel surfaces that will be exposed to view, unless otherwise 
indicated.

4. Level 5:  Embed tape and apply separate first, fill, and finish coats of joint compound to tape, 
fasteners, and trim flanges, and apply skim coat of joint compound over entire surface where 
indicated.

3.10 FIELD QUALITY CONTROL

A. Above-Ceiling Observation:  Before Contractor installs gypsum board ceilings, Architect will conduct an 
above-ceiling observation and report deficiencies in the Work observed.  Do not proceed with installation 
of gypsum board to ceiling support framing until deficiencies have been corrected.

1. Notify Architect seven days in advance of date and time when Project, or part of Project, will be 
ready for above-ceiling observation.

2. Before notifying Architect, complete the following in areas to receive gypsum board ceilings:

a. Installation of 80 percent of lighting fixtures, powered for operation.
b. Installation, insulation, and leak and pressure testing of water piping systems.
c. Installation of air-duct systems.
d. Installation of air devices.
e. Installation of mechanical system control-air tubing.
f. Installation of ceiling support framing.

END OF SECTION 09260
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SECTION 09511 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes acoustical panels and exposed suspension systems for ceilings.

B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling 
attachment devices to be cast in concrete at ceilings.

1.3 DEFINITIONS

A. AC:  Articulation Class.

B. CAC:  Ceiling Attenuation Class.

C. LR:  Light Reflectance coefficient.

D. NRC:  Noise Reduction Coefficient.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples for Initial Selection:  For components with factory-applied color finishes.

C. Maintenance Data:  For finishes to include in maintenance manuals.

1.5 QUALITY ASSURANCE

A. Acoustical Testing Agency Qualifications:  An independent testing laboratory, or an NVLAP-accredited 
laboratory, with the experience and capability to conduct the testing indicated, as documented according 
to ASTM E 548.  NVLAP-accredited laboratories must document accreditation, based on a "Certificate of 
Accreditation" and a "Scope of Accreditation" listing the test methods specified.

B. Source Limitations:

1. Acoustical Ceiling Panel:  Obtain each type through one source from a single manufacturer.
2. Suspension System:  Obtain each type through one source from a single manufacturer.
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C. Fire-Test-Response Characteristics:  Provide acoustical panel ceilings that comply with the following 
requirements:

1. Surface-Burning Characteristics:  Provide acoustical panels with the following surface-burning 
characteristics complying with ASTM E 1264 for Class A   materials as determined by testing 
identical products per ASTM E 84:

D. Seismic Standard:  Provide acoustical panel ceilings designed and installed to withstand the effects of 
earthquake motions according to the following: UBC Standard 25-2

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical panels, suspension system components, and accessories to Project site in original, 
unopened packages and store them in a fully enclosed, conditioned space where they will be protected 
against damage from moisture, humidity, temperature extremes, direct sunlight, surface contamination, 
and other causes.

B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture 
content.

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed and 
weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient 
temperature and humidity conditions are maintained at the levels indicated for Project when occupied for 
its intended use.

1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before beginning 
acoustical panel ceiling installation.

1.8 COORDINATION

A. Coordinate layout and installation of acoustical panels and suspension system with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression 
system, and partition assemblies.

1.9 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.

1. Acoustical Ceiling Panels:  Full-size panels equal to 2.0 percent of quantity installed.
2. Suspension System Components:  Quantity of each exposed component equal to 2.0 percent of 

quantity installed.

PART 2 - PRODUCTS
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2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product 
selection:

1. Products:  Subject to compliance with requirements, provide one of the products specified.
2. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers 

specified.

2.2 ACOUSTICAL PANELS, GENERAL

A. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration indicated that 
comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light 
reflectances, unless otherwise indicated.

1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of test 
specimen is 15-3/4 inches away from test surface per ASTM E 795.

B. Acoustical Panel Colors and Patterns:  Match appearance characteristics indicated for each product type.

2.3 WATER-FELTED, MINERAL-BASE ACOUSTICAL PANELS FOR ACOUSTICAL PANEL 
CEILING

A. Products:

1. Cortega Minatone; Armstrong World Industries, Inc.
2. Hytone Randomed Fissured, Baroque; Celotex Corp.
3. Omni Fissured Auretone; United States Gypsum Co.

B. Classification:  Provide panels complying with ASTM E 1264 for Type III, mineral base with painted 
finish; Form 2, water felted; and pattern as follows:

1. Pattern:  C (perforated, small holes).

C. Color:  White.

D. LR:  Not less than 0.75.

E. NRC:  Not less than    0.50.

F. CAC:  Not less than 35.

G. Edge Detail:  Square.

H. Thickness:  5/8 inch.

I. Size:  24 by 48 inches.

2.4 METAL SUSPENSION SYSTEMS, GENERAL
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A. Metal Suspension System Standard:  Provide manufacturer's standard direct-hung metal suspension 
systems of types, structural classifications, and finishes indicated that comply with applicable 
requirements in ASTM C 635.

B. Finishes and Colors, General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and 
Metal Products" for recommendations for applying and designating finishes.  Provide manufacturer's 
standard factory-applied finish for type of system indicated.

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, Table 1, "Direct 
Hung," unless otherwise indicated.

1. Anchors in Concrete:  Anchors of type and material indicated below, with holes or loops for 
attaching hangers of type indicated and with capability to sustain, without failure, a load equal to 
five times that imposed by ceiling construction, as determined by testing per ASTM E 488 or 
ASTM E 1512 as applicable, conducted by a qualified testing and inspecting agency.  Powder 
actuated fasteners in horizontal concrete surfaces will not be accepted.  Use the following only.

a. Type:  Cast-in-place anchors.
b. Type:  Postinstalled expansion anchors.
c. Type:  Postinstalled adhesive anchors.
d. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, 

Class Fe/Zn 5 (0.005 mm) for Class SC 1 service condition.
e. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 and 

ASTM F 594, Group 1 alloy 304 or 316 for bolts; alloy 304 or 316 for anchor.
f. Corrosion Protection:  Components fabricated from nickel-copper-alloy rods complying 

with ASTM B 164 for UNS No. N04400 alloy.

D. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate seismic forces.

E. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical panels in-
place.

2.5 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING

A. Products:

1. Armstrong World Industries, Inc.
2. Celotex Corporation; Architectural Ceilings Marketing Dept.
3. Chicago Metallic Corporation.
4. Fry Reglet Corporation.
5. USG Interiors, Inc.

B. Wide-Face, Capped, Double-Web, Steel Suspension System:  Main and cross runners roll formed from 
cold-rolled steel sheet, prepainted, electrolytically zinc coated, or hot-dip galvanized according to 
ASTM A 653/A 653M, not less than G30 coating designation, with prefinished 15/16-inch- wide metal 
caps on flanges.

1. Structural Classification:  Intermediate-duty system.
2. End Condition of Cross Runners:  Override (stepped) or butt-edge type.
3. Face Design:  Flat, flush.
4. Cap Material:  Steel   cold-rolled sheet.
5. Cap Finish:  Painted white.
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2.6 METAL EDGE MOLDINGS AND TRIM

A. Manufacturers:

1. Armstrong World Industries, Inc.
2. Celotex Corporation; Architectural Ceilings Marketing Dept.
3. Chicago Metallic Corporation.
4. Fry Reglet Corporation.
5. USG Interiors, Inc.

B. Roll-Formed Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, 
manufacturer's standard moldings for edges and penetrations that fit acoustical panel edge details and 
suspension systems indicated; formed from sheet metal of same material, finish, and color as that used for 
exposed flanges of suspension system runners.

1. For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of same 
depth and width as that formed between edge of panel and flange at exposed suspension member.

2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit 
penetration exactly.

2.7 ACOUSTICAL SEALANT

A. Products:

1. Acoustical Sealant for Exposed and Concealed Joints:

a. Pecora Corp; AC-20 FTR Acoustical and Insulation Sealant.
b. United States Gypsum Co.; SHEETROCK Acoustical Sealant.

B. Acoustical Sealant for Exposed and Concealed Joints:  Manufacturer's standard nonsag, paintable, 
nonstaining latex sealant complying with ASTM C 834 and effective in reducing airborne sound 
transmission through perimeter joints and openings in building construction as demonstrated by testing 
representative assemblies according to ASTM E 90.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings 
attach or abut, with Installer present, for compliance with requirements specified in this and other 
Sections that affect ceiling installation and anchorage and with requirements for installation tolerances 
and other conditions affecting performance of acoustical panel ceilings.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite 
edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply with layout shown 
on reflected ceiling plans.
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3.3 INSTALLATION, GENERAL

A. General:  Install acoustical panel ceilings to comply with ASTM C 636 and seismic requirements 
indicated, per manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."

B. Suspend ceiling hangers from building's structural members and as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum 
that are not part of supporting structure or of ceiling suspension system.

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by 
bracing, countersplaying, or other equally effective means.

3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that 
interfere with location of hangers at spacings required to support standard suspension system 
members, install supplemental suspension members and hangers in form of trapezes or equivalent 
devices.  Size supplemental suspension members and hangers to support ceiling loads within 
performance limits established by referenced standards and publications.

4. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten hangers to 
cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated 
fasteners that extend through forms into concrete.

5. Do not attach hangers to steel deck tabs.
6. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
7. Space hangers not more than 48 inches o.c. along each member supported directly from hangers, 

unless otherwise indicated; provide hangers not more than 8 inches from ends of each member.

C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where 
necessary to conceal edges of acoustical panels.

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings 
before they are installed.

2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more than 3 
inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet.  
Miter corners accurately and connect securely.

3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

D. Install suspension system runners so they are square and securely interlocked with one another.  Remove 
and replace dented, bent, or kinked members.

E. Install acoustical panels with undamaged edges and fit accurately into suspension system runners and 
edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.

1. Arrange directionally patterned acoustical panels as follows:

a. As indicated on reflected ceiling plans.
b. Install panels with pattern running in one direction parallel to long axis of space.
c. Install panels with pattern running in one direction parallel to short axis of space.
d. Install panels in a basket-weave pattern.

2. For square-edged panels, install panels with edges fully hidden from view by flanges of 
suspension system runners and moldings.

3. For reveal-edged panels on suspension system runners, install panels with bottom of reveal in firm 
contact with top surface of runner flanges.

4. Paint cut edges of panel remaining exposed after installation; match color of exposed panel 
surfaces using coating recommended in writing for this purpose by acoustical panel manufacturer.
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3.4 CLEANING

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension 
system members.  Comply with manufacturer's written instructions for cleaning and touchup of minor 
finish damage.  Remove and replace ceiling components that cannot be successfully cleaned and repaired 
to permanently eliminate evidence of damage.

END OF SECTION 09511
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SECTION 09651 - RESILIENT FLOOR TILE AND BASE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Vinyl composition tile (VCT).
2. Resilient wall base and accessories.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Samples for Initial Selection:  For each type of product indicated.

1.4 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics:  Provide products identical to those tested for fire-exposure behavior 
per test method indicated by a testing and inspecting agency acceptable to authorities having jurisdiction.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient 
temperatures maintained within range recommended by manufacturer, but not less than 50 deg F or more 
than 90 deg F.  Store tiles on flat surfaces.

1.6 PROJECT CONDITIONS

A. Maintain temperatures within range recommended by manufacturer, but not less than 70 deg F or more 
than 95 deg F, in spaces to receive floor tile during the following time periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

B. After postinstallation period, maintain temperatures within range recommended by manufacturer, but not 
less than 55 deg F or more than 95 deg F.

C. Close spaces to traffic during floor covering installation.
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D. Close spaces to traffic for 48 hours after floor covering installation.

E. Install resilient products after other finishing operations, including painting, have been completed.

1.7 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.

1. Floor Tile:  Furnish 1 box for every 50 boxes or fraction thereof, of each type, color, and pattern of 
floor tile installed.

2. Resilient Wall Base and Accessories:  Furnish not less than 10 linear feet for every 500 linear feet
or fraction thereof, of each type, color, pattern, and size of resilient product installed.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the 
Work include, but are not limited to, the products listed in other Part 2 articles.

2.2 COLORS AND PATTERNS

A. Colors and Patterns:  As selected by Architect from manufacturer's full range.

2.3 VINYL COMPOSITION TILE 

A. Vinyl Composition Tile (VCT):  ASTM F 1066.

1. Armstrong World Industries, Inc.
2. Azrock Commercial Flooring, DOMCO
3. Congoleum Corporation
4. Mannington Mills, Inc.
5. Tarkett Inc.

B. Class:  2 (through-pattern tile).

C. Wearing Surface:  Smooth.

D. Thickness:  0.125 inch.

E. Size:  12 by 12 inches.

F. Fire-Test-Response Characteristics:

1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm per ASTM E 648.

2.4 RESILIENT WALL BASE 
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A. Wall Base:  ASTM F 1861.

1. Armstrong World Industries, Inc.
2. Azrock Commercial Flooring, DOMCO
3. Burke Mercer Flooring Products
4. Johnsonite
5. Musson, R. C. Rubber Co.
6. Roppe Corporation

B. Type (Material Requirement):  TS (rubber, vulcanized thermoset).

C. Group (Manufacturing Method):  I (solid, homogeneous) or II (layered).

D. Style:  Straight (toeless).

E. Minimum Thickness:  0.125 inch.

F. Height:  4 inches.

G. Lengths:  Cut lengths 48 inches long or coils in manufacturer's standard length.

H. Outside Corners:  Premolded.

I. Inside Corners:  Premolded.

J. Surface:  Smooth.

2.5 RESILIENT MOLDING ACCESSORY 

A. Description:  Carpet edge for glue-down applications, Nosing for carpet, Nosing for resilient floor 
covering, Reducer strip for resilient floor covering, Joiner for tile and carpet.

1. Burke Mercer Flooring Products
2. Johnsonite
3. Marley Flexco (USA), Inc.
4. Roppe Corporation

B. Material:  Rubber.

C. Profile and Dimensions:  As indicated.

2.6 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended 
hydraulic cement based formulation provided or approved by resilient product manufacturer for 
applications indicated.

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate 
conditions indicated.

C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect 
exposed edges of tiles, and in maximum available lengths to minimize running joints.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for installation tolerances, 
moisture content, and other conditions affecting performance.

1. Verify that finishes of substrates comply with tolerances and other requirements specified in other 
Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that 
might interfere with adhesion of resilient products.

2. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of resilient 
products.

B. Concrete Substrates:  Prepare according to ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
2. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed with 

installation only after substrates pass testing.
3. Moisture Testing:

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only 
after substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft. in 
24 hours.

b. Perform tests recommended by manufacturer.  Proceed with installation only after 
substrates pass testing.

C. Remove substrate coatings and other substances that are incompatible with adhesives and that contain 
soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use 
solvents.

D. Access Flooring Panels:  Remove protective film of oil or other coating using method recommended by 
access flooring manufacturer.

E. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in substrates.

F. Move resilient products and installation materials into spaces where they will be installed at least 48 
hours in advance of installation.

1. Do not install resilient products until they are same temperature as space where they are to be 
installed.

G. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.  
After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.  Proceed with 
installation only after unsatisfactory conditions have been corrected.

3.3 TILE INSTALLATION
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A. Lay out tiles from center marks established with principal walls, discounting minor offsets, so tiles at 
opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal less 
than one-half tile at perimeter.

1. Lay tiles square with room axis.

B. Match tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and 
packaged, if so numbered.  Discard broken, cracked, chipped, or deformed tiles.

1. Lay tiles with grain running in one direction.

C. Scribe, cut, and fit tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including 
built-in furniture, cabinets, pipes, outlets, edgings, door frames, thresholds, and nosings.

D. Extend tiles into toe spaces, door reveals, closets, and similar openings.

E. Maintain reference markers, holes, and openings that are in place or marked for future cutting by 
repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent, nonstaining marking 
device.

F. Install tiles on covers for telephone and electrical ducts and similar items in finished floor areas.  
Maintain overall continuity of color and pattern with pieces of tile installed on covers.  Tightly adhere tile 
edges to substrates that abut covers and to cover perimeters.

G. Adhere tiles to flooring substrates using a full spread of adhesive applied to substrate to produce a 
completed installation without open cracks, voids, raising and puckering at joints, telegraphing of 
adhesive spreader marks, and other surface imperfections.

3.4 RESILIENT WALL BASE INSTALLATION

A. Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent 
fixtures in rooms and areas where base is required.

B. Install wall base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces 
aligned.

C. Tightly adhere wall base to substrate throughout length of each piece, with base in continuous contact 
with horizontal and vertical substrates.

D. Do not stretch wall base during installation.

E. On masonry surfaces or other similar irregular substrates, fill voids along top edge of wall base with 
manufacturer's recommended adhesive filler material.

F. Premolded Corners:  Install premolded corners before installing straight pieces.

3.5 RESILIENT ACCESSORY INSTALLATION

A. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout
length of each piece.  Install reducer strips at edges of floor coverings that would otherwise be exposed.

3.6 CLEANING AND PROTECTION
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A. Perform the following operations immediately after completing resilient product installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum surfaces thoroughly.
3. Damp-mop surfaces to remove marks and soil.

a. Do not wash surfaces until after time period recommended by manufacturer.

B. Protect resilient products from mars, marks, indentations, and other damage from construction operations 
and placement of equipment and fixtures during remainder of construction period.  Use protection 
methods recommended in writing by manufacturer.

1. Apply protective floor polish to horizontal surfaces that are free from soil, visible adhesive, and 
surface blemishes if recommended in writing by manufacturer.

a. Use commercially available product acceptable to manufacturer.
b. Coordinate selection of floor polish with Owner's maintenance service.

2. Cover products installed on horizontal surfaces with undyed, untreated building paper until 
Substantial Completion.

3. Do not move heavy and sharp objects directly over surfaces.  Place hardboard or plywood panels 
over flooring and under objects while they are being moved.  Slide or roll objects over panels 
without moving panels.

END OF SECTION 09651
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SECTION 09680 - CARPET

PART 1:  GENERAL

1.1 SECTION INCLUDES:

A. Manufacturers
B. Product Specifications
C. Environmental Requirements
D. Warranties
E. Exclusions
F. Installation
G. Maintenance
H. Accessories

1.2 SUBMITTALS

A. Manufacturer’s Data
Submit two (2) copies of manufacturer’s specifications and installation instructions 
for Broadloom carpet and related items specified.

B. Warranties
Submit Warranties as described in Section 1.13

C. Maintenance
Maintenance Manual – Submit manual of carpet manufacturer’s recommendations 
for the general care, cleaning and maintenance of carpet products.

1.3 CLOSEOUT SUBMITTALS

A. Maintenance Data
Include maintenance procedures, recommended cleaning and stain removal 
materials, and recommended cleaning schedule.  Include product data and Material 
Safety data Sheets (MSDS) for cleaning and stain-removal materials.

B. Installation Instructions
Include detailed installation procedures.  Include modular installation procedures, 
adhesive types, trowel sizes, spread rates, open times, and Material Safety data 
sheets (MSDS) for all modular adhesives.

C. Warranties and Performance Certifications
Submit written warranties for all products as well as Performance testing results on 
all items included in Warranty section (including all testing results mandated by 
EverSet warranty on EverSet products) and Performance section of this specification.

1.4 QUALITY ASSURANCE

A. Single Source Responsibility:  
Provide products from a single manufacturer.

Warranties must be standard and not job specific.
All styles must come from the same manufacturer.
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Must be single source fiber extrusion and yarn manufacturing.

B. Product is one selected from the Utah State Contract for Carpeting

1.5 QUALIFICATIONS

A. Manufacturer
Company specializing in manufacturing Commercial Carpet with minimum five (5)
years (documented) experience.

B. Installer
Company specializing in installing carpet with minimum five (5) years (documented) 
experience approved by the manufacturer, and participation in manufacturer’s 
installation programs including responsible carpet removal.

1.6 DELIVERY, STORAGE AND HANDLING

A. Deliver carpet in sealed protective rolls and accessories in sealed containers. Segregate 
each product (if several product styles are involved) according to style, color, pattern, dye 
lot, run number, and quantity.

B. Store products in an enclosed and dry area protected from damage and soiling.

1.7 FIELD MEASUREMENTS

A. Verify that field measurements are as indicated on drawings.

1.8 SEQUENCING

A. Sequence installation so as to minimize possibility of damage and soiling of carpet.

B. Do not commence installation until painting and finishing work are complete and ceiling 
and overhead work have been tested, approved and completed.

C. Remove and replace existing carpet (renovations) in accordance with pre-approved 
architectural plan.

1.9 WARRANTY

A. Provide carpet manufacturer’s warranty against defects in materials.

B. Fiber must have lifetime static warranty.

C. Liquid Management  (Passes British Spill Test)

D. Warranty – include coverage for:
Provide carpet installer’s warranty against defects in installation
All warranty items are to be non pro-rated for the entire warranty period.
Provide full spectrum of Manufacturer’s Lifetime warranties as outlined below:

§ Wear
§ Tuft Bind
§ Static
§ Edge Ravel
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§ Zippering
§ Delamination
§ Impervious to Liquids
§ Dimensional Stability

E. Supplemental Fiber Warranty Items:
Colorfastness to Light
10 Year Stain Warranty
10 Year Colorfastness to Atmospheric contaminants.

1.10 EXTRA MATERIALS

A. Provide percent overage of calculated yardage for each type of carpet (include carpet
needed for complete installation plus waste and usable scraps in calculated yardage) as 
specified by architect and/or end user.  Recycle waste, unusable scrap and any carpet 
damaged during installation through manufacturer’s environmental program.

B. Elevator carpet:  Provide extra stock for two (2) complete carpet changes for each elevator 
cab.

C. Deliver specified attic stock to Owner’s designated amounts and to designated storage 
space, properly packaged and identified.  Redirect small pieces of waste to be
appropriately recycled.

PART 2:  PRODUCTS

2.1 MANUFACTURER

A. The Mohawk Group, 500 TownPark Lane, #400, Kennesaw, GA   30144.  Telephone 
800.554.6637.  Web Site:  www.themohawkgroup.com

2.2 CARPET CONSTRUCTION

A. All yarn and other carpet materials shall be manufacturer’s first quality.

B. Carpet shall have the following construction characteristics.

Must have no secondary backing
Must have multi-layer tufting foundation.

DETAILED PRODUCT CONSTRUCTION SPECIFICATIONS

Style Name: DIPLOMA
Product Type: Broadloom
Construction: Ultra Performance System
Surface Appearance: Textured Multicolored Loop
Fiber Type: Chromell® SD Nylon
Pitch/Gauge: 1/8 (31.50 rows per 10 cm)
Pile Weight: 26.0 Oz. per sq. yd (882 g/m2)
Pile Thickness: .143"  (3.63 mm)
Stitches/Rows per Inch: 8.7 (34.25 per 10 cm)
Dye Method: Solution Dyed
Protective Treatment: Sentry Plus
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Density: 6,545
Weight Density: 170,170
Primary Backing: Not Applicable
Backing Foundation: Composite Foundation
Secondary Backing: Ultra Performance System Bloc
Pattern Repeat: 1.25" (W) x .7" (L)
Width: 12'   (3.66m)
IAQ Green Label: 40904952

2.3 ACCESSORIES

A. Leveling Compound:  Latex type as recommended by carpet manufacturer; compatible 
with carpet adhesive and curling/sealing compound used on concrete.

B. Multipurpose Adhesive:  Low VOC NuBroadlok™ premium multipurpose adhesive as 
recommended by carpet manufacturer for direct glue down of carpeting; comply with CRI 
Green Label Certification Program.

C. Multipurpose Adhesive:  Low VOC NuBroadlok™ multipurpose adhesive as 
recommended by carpet manufacturer for direct glue down of carpet on steps; comply 
with CRI Green Label Certification Program.

D. Non-Metallic Carpet edge Guard:  Extruded or molded heavy-duty vinyl or rubber carpet 
edge guard of size and profile indicated; minimum two (2) inch wide anchorage flange; 
colors selected by (Architect) (Designer) from manufacturer’s standard range of colors.

E. Miscellaneous Materials: As recommended by manufacturer of carpet, cushion, and other 
carpet products; as required to complete installation.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine substrates for conditions under which carpeting is to be installed.

B. Verify that floor surfaces are smooth and flat within tolerances specified in Section 3.2 
and are ready to receive work.

C. Beginning of installation means installer accepts existing substrate conditions.

3.2 PREPARATION

A. Allow new concrete to cure for 90 days before carpet installation starts.

B. Perform moisture content testing as required by manufacturer’s instructions to ensure pH 
readings of no more than nine (9).  Moisture transmission of 5.0-lbs/sq. ft per 24 hours is 
acceptable.  If values exceed this level, follow manufacturer’s recommendations for 
moisture transmission mitigation.  Do not proceed until unsatisfactory conditions have 
been corrected.

C. Remove sub-floor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes 
and other defects with sub-floor filler.
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D. Fill, level and make smooth cracks 1/16 inch or more, holes, unevenness, and roughness 
with compatible latex floor patching compounds.  Feather floor filling or leveling 
compound a minimum of four (4) ft.  Sweep floor of loose granular debris prior to filling.  
After filling, allow filler to dry.  Damp mop floor with warm water and allow to dry.  
Vacuum after mopping to ensure that loose granular debris is removed and to provide a 
proper substrate to install Broadloom carpet.  Prohibit traffic until filler is cured.

E. Vacuum floor again immediately before installation of carpeting.

F. Confirm compatibility of NuBroadlok™ premium multipurpose adhesive with curing 
compounds on concrete floors.

G. Preheat areas to receive carpet to a minimum temperature of 68o F for 72 hours prior to 
installation, with a relative humidity of not more than 65 percent.  Maintain minimum 
temperature of 50o F thereafter.  Carpet and adhesive must be stored at a minimum 
temperature of 68o F, for 72 hours prior to installation.

H. Store NuBroadlok™ premium multi purpose adhesive and other liquid materials in same 
atmospheric conditions as carpet, 68o F for at least 72 hours.

3.3 INSTALLATION

A. Install carpet in accordance with the Technical Bulletins provided by the manufacturer for 
tufted and/or woven products.  These technical bulletins will offer the proper instructions 
to install carpet including:  (1) Conducting Site Testing and conditioning, (2) Floor 
Preparation, (3) Installation of the carpet, including layout (seaming, carpet layout and 
cutting, power stretching, approved adhesives systems and seam sealers, etc.)  As a 
supplement, the CRI 104, section 8 will supply additional installation support guidance for 
your installation.

B. Adhesives and Sealers:  Carpet adhesives and sealers include, but may not be limited to, 
Nu Broadlok™ premium multipurpose adhesive, Nu Broadlok™ Latex Carpet Edge 
Sealers, and Nu Broadlok™ Solvent Free Carpet Seam Sealer.

C. Install carpet under open-bottom obstructions and under removable flanges and 
furnishings, and into alcoves and closets in each space.

D. Provide cut outs where required.  Conceal cut edges with protective edge guards or 
flanges.

E. Install carpet under open-bottom items and install tight against walls, columns, and 
cabinets so that the entire floor area is covered with carpet.  Cover over floor-type door 
closers.

F. Install edging guards at openings and doors wherever carpet terminates, unless indicated 
otherwise.

G. Perform cutting in accordance with manufacturer’s recommendation using tools designed 
for carpet being installed.  Verify carpet match before cutting to insure minimal variation 
between dye lots.

H. Install carpet from same dye lot and run within each continuous carpet area.

I. Seal seams with manufacturer recommended seam sealer, if applicable.
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J. Install carpet with pile-lay in same direction except when indicated otherwise on 
drawings.

K. Use leveling compound where necessary.  Feather floor leveling compounds minimum of 
4 ft.

L. Do not bridge building expansion joints with continuous carpeting.  Provide for 
movement.

M. Apply seam adhesive to base of edge glued down.  Lay adjoining piece with seam straight, 
not overlapped or peaked, and free of gaps.

N. Roll with appropriate roller for complete contact of adhesive to carpet backing.

O. Trim carpet neatly at walls, and around interruptions
OR

P. Extend carpet at base finish up vertical surface to form base.  Terminate top of base with 
cap strip.

Q. Complete installation of edge strips, concealing exposed edges.

R. Cut carpet at fixtures, architectural elements, and perimeters.

S. Use a fixed reducer trip to secure broadloom area in open perimeter designs.

T. Install carpet on stairs using acceptable permanent adhesive.  Furnish and use compatible 
edge strip and nosing products as required.

3.4 FIELD QUALITY CONTROL

A. Inspect completed carpet installation on each floor

B. Verify that installation is complete; work is properly done and acceptable

C. Remove and replace, at no additional cost to owner, any work found not to be acceptable.

3.5 CLEANING

A. On completion of installation in each area, remove dirt and scraps from surface of finished 
carpet.  Clean soiling, spots, or excess adhesive on carpet with cleaning materials 
recommended by carpet manufacturer.

B. Remove debris; sort pieces from carpet scraps

C. At completion of work, vacuum carpet using commercial vacuuming equipment as 
recommended by manufacturer.  Remove spots and replace carpet where spots cannot be 
removed.  Remove rejected carpet pieces and replace with new carpeting.  Remove any 
protruding yarns with shears or sharp scissors.

3.6 PROTECTION

A. Do not permit traffic over unprotected carpet surface.

B. Protect carpet against damage during construction.  Cover with 6-mil thick polyethylene 
covering joints during construction period whenever protection is required so that carpet 
will be without soiling, deterioration, wear, or damage at time of completion.
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C. Damaged carpet will be rejected.  As carpet is installed, remove trimmings, scraps of 
carpet and installation materials.

D. Maintain protection of carpeting on each floor or area until work is accepted.

END OF SECTION
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SECTION 09912 - PAINTING (PROFESSIONAL LINE PRODUCTS)

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes surface preparation and field painting of exposed exterior and interior items and 
surfaces.

1. Surface preparation, priming, and finish coats specified in this Section are in addition to shop 
priming and surface treatment specified in other Sections.

B. Paint exposed surfaces, except where these Specifications indicate that the surface or material is not to be 
painted or is to remain natural.  If an item or a surface is not specifically mentioned, paint the item or 
surface the same as similar adjacent materials or surfaces.  If a color of finish is not indicated, Architect 
will select from standard colors and finishes available.

1. Painting includes field painting of exposed bare and covered pipes and ducts (including color 
coding), hangers, exposed steel and iron supports, and surfaces of mechanical and electrical 
equipment that do not have a factory-applied final finish.

C. Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.

1. Prefinished items including, but not limited to, the following factory-finished components:

a. Architectural woodwork.
b. Finished mechanical and electrical equipment.
c. Light fixtures.

2. Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:

a. Foundation spaces.
b. Furred areas.
c. Ceiling plenums.
d. Pipe spaces.
e. Duct shafts.

3. Finished metal surfaces include the following:

a. Anodized aluminum.
b. Stainless steel.
c. Chromium plate.
d. Copper and copper alloys.
e. Bronze and brass.

4. Operating parts include moving parts of operating equipment and the following:
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a. Valve and damper operators.
b. Linkages.
c. Sensing devices.
d. Motor and fan shafts.

5. Labels:  Do not paint over UL, FMG, or other code-required labels or equipment name, 
identification, performance rating, or nomenclature plates.

D. Related Sections include the following:

1. Division 5 Section "Metal Fabrications" for shop priming ferrous metal.
2. Division 6 Section "Interior Architectural Woodwork" for shop priming interior architectural 

woodwork.
3. Division 8 Section "Steel Doors and Frames" for factory priming steel doors and frames.
4. Division 9 Section "Gypsum Board Assemblies" for surface preparation of gypsum board.

E. Alternates:  Refer to Division 1 Section "Alternates" for description of Work in this Section affected by 
alternates.

1.3 DEFINITIONS

A. General:  Standard coating terms defined in ASTM D 16 apply to this Section.

1. Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when measured at a 60-
degree meter.

2. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when measured at 
a 60-degree meter.

3. Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 60-
degree meter.

1.4 SUBMITTALS

A. Product Data:  For each paint system indicated.  Include block fillers and primers.

1. Material List:  An inclusive list of required coating materials.  Indicate each material and cross-
reference specific coating, finish system, and application.  Identify each material by 
manufacturer's catalog number and general classification.

2. Manufacturer's Information:  Manufacturer's technical information, including label analysis and 
instructions for handling, storing, and applying each coating material.

B. Samples for Initial Selection:  For each type of finish-coat material indicated.

1. After color selection, Architect will furnish color chips for surfaces to be coated.

1.5 QUALITY ASSURANCE

A. Applicator Qualifications:  A firm or individual experienced in applying paints and coatings similar in 
material, design, and extent to those indicated for this Project, whose work has resulted in applications 
with a record of successful in-service performance.

B. Source Limitations:  Obtain primers (where occurs) for each coating system from the same manufacturer 
as the finish coats.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing 
manufacturer's name and label and the following information:

1. Product name or title of material.
2. Product description (generic classification or binder type).
3. Manufacturer's stock number and date of manufacture.
4. Contents by volume, for pigment and vehicle constituents.
5. Thinning instructions.
6. Application instructions.
7. Color name and number.
8. VOC content.

B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient 
temperature of 45 deg F.  Maintain storage containers in a clean condition, free of foreign materials and 
residue.

1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and waste daily.

1.7 PROJECT CONDITIONS

A. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are 
between 50 and 90 deg F.

B. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding air are 
between 45 and 95 deg F.

C. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at 
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

1. Painting may continue during inclement weather if surfaces and areas to be painted are enclosed 
and heated within temperature limits specified by manufacturer during application and drying 
periods.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 
articles.

B. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' 
names are used in other Part 2 articles:

1. Benjamin Moore & Co. (Benjamin Moore).
2. Kelly-Moore Paint Co. (Kelly-Moore).
3. PPG Industries, Inc. (Pittsburgh Paints).
4. Sherwin-Williams Co. (Sherwin-Williams).

2.2 PAINT MATERIALS, GENERAL
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A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are compatible with 
one another and with the substrates indicated under conditions of service and application, as demonstrated 
by manufacturer based on testing and field experience.

B. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types 
specified that are factory formulated and recommended by manufacturer for application indicated.  Paint-
material containers not displaying manufacturer's product identification will not be acceptable.

1. Proprietary Names:  Use of manufacturer's proprietary product names to designate colors or 
materials is not intended to imply that products named are required to be used to the exclusion of 
equivalent products of other manufacturers.  Furnish manufacturer's material data and certificates 
of performance for proposed substitutions.

C. Colors: As selected by Architect from manufacturer's full range.

2.3 EXTERIOR PRIMERS

A. Exterior Ferrous-Metal Primer:  Factory-formulated rust-inhibitive metal primer for exterior application.

1. Benjamin Moore; Moore's IMC Alkyd Metal Primer No. M06:  Applied at a dry film thickness of 
not less than 2.0 mils.

2. Kelly-Moore; 1711 Kel-Guard Alkyd White Rust Inhibitive Primer:  Applied at a dry film 
thickness of not less than 2.0 mils.

3. Pittsburgh Paints; 90-712 Pitt-Tech One Pack Interior/Exterior Primer Finish DTM Industrial 
Enamel:  Applied at a dry film thickness of not less than 3.0 mils.

4. Sherwin-Williams; Kem Kromik Universal Metal Primer B50NZ6/B50WZ1:  Applied at a dry 
film thickness of not less than 3.0 mils.

2.4 INTERIOR PRIMERS

A. Interior Gypsum Board Primer:  Factory-formulated latex-based primer for interior application.

1. Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer Sealer No. 253:  
Applied at a dry film thickness of not less than 1.2 mils.

2. Kelly-Moore; 971 Acry-Prime Interior Latex Primer/Sealer:  Applied at a dry film thickness of not 
less than 1.6 mils.

3. Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer:  Applied at a dry film 
thickness of not less than 1.0 mil.

4. Sherwin-Williams; PrepRite 200 Latex Wall Primer B28W200 Series:  Applied at a dry film 
thickness of not less than 1.6 mils.

B. Interior Ferrous-Metal Primer:  Factory-formulated quick-drying rust-inhibitive alkyd-based metal 
primer.

1. Benjamin Moore; Moore's IMC Alkyd Metal Primer No. M06:  Applied at a dry film thickness of 
not less than 2.0 mils.

2. Kelly-Moore; 1711 Kel-Guard Alkyd White Rust Inhibitive Primer:  Applied at a dry film 
thickness of not less than 2.0 mils.

3. Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM Industrial 
Enamel:  Applied at a dry film thickness of not less than 1.5 mils.

4. Sherwin-Williams; Kem Kromik Universal Metal Primer B50NZ6/B50WZ1:  Applied at a dry 
film thickness of not less than 3.0 mils.
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2.5 EXTERIOR FINISH COATS

A. Exterior Full-Gloss Alkyd Enamel:  Factory-formulated full-gloss alkyd enamel for exterior application.

1. Benjamin Moore; Moore's IMC Urethane Alkyd Enamel M22:  Applied at a dry film thickness of 
not less than 2.0 mils.

2. Kelly-Moore; 1700 Kel-Guard Gloss Alkyd Rust Inhibitive Enamel:  Applied at a dry film 
thickness of not less than 2.0 mils.

3. Pittsburgh Paints; 7-814 Pittsburgh Paints Industrial Gloss-Oil Interior/Exterior Enamel:  Applied 
at a dry film thickness of not less than 1.5 mils.

4. Sherwin-Williams; Industrial Enamel B-54 Series:  Applied at a dry film thickness of not less than 
2.0 mils.

2.6 INTERIOR FINISH COATS

A. Interior Low-Luster Acrylic Enamel:  Factory-formulated eggshell acrylic-latex interior enamel.

1. Benjamin Moore; Moorcraft Super Spec Latex Eggshell Enamel No. 274:  Applied at a dry film 
thickness of not less than 1.3 mils.

2. Kelly-Moore; 1610 Sat-N-Sheen Interior Latex Low Sheen Wall and Trim Finish:  Applied at a 
dry film thickness of not less than 1.6 mils.

3. Kelly-Moore; 1686 Dura-Poxy Eggshell Acrylic Enamel: Applied at a dry film thickness of not 
less than 1.6 mils.

4. Pittsburgh Paints; 6-400 Series SpeedHide Eggshell Acrylic Latex Enamel:  Applied at a dry film 
thickness of not less than 1.25 mils.

5. Sherwin-Williams; ProMar 200 Interior Latex Egg-Shell Enamel B20W200 Series:  Applied at a 
dry film thickness of not less than 1.6 mils.

B. Interior Semigloss Alkyd Enamel:  Factory-formulated semigloss alkyd enamel for interior application.

1. Benjamin Moore; Moorcraft Super Spec Alkyd Semi-Gloss Enamel No. 271:  Applied at a dry 
film thickness of not less than 1.4 mils.

2. Kelly-Moore; 1630--Kel-Cote Interior Alkyd Semi-Gloss Enamel:  Applied at a dry film thickness 
of not less than 2.2 mils.

3. Pittsburgh Paints; 6-1110 Series SpeedHide Interior Enamel Wall & Trim Semi-Gloss Oil:  
Applied at a dry film thickness of not less than 1.4 mils.

4. Sherwin-Williams; ProMar 200 Interior Alkyd Semi-Gloss Enamel B34W200 Series:  Applied at 
a dry film thickness of not less than 1.7 mils.

2.7 INTERIOR WOOD STAINS AND VARNISHES

A. Open-Grain Wood Filler:  Factory-formulated paste wood filler applied at spreading rate recommended 
by manufacturer.

1. Benjamin Moore; Benwood Paste Wood Filler No. 238.
2. Kelly-Moore; none required.
3. Pittsburgh Paints; none required.
4. Sherwin-Williams; Sher-Wood Fast-Dry Filler.

B. Interior Wood Stain:  Factory-formulated alkyd-based penetrating wood stain for interior application 
applied at spreading rate recommended by manufacturer.

1. Benjamin Moore; Benwood Penetrating Stain No. 234.
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2. Kelly-Moore; McCloskey Stain.
3. Pittsburgh Paints; 77-560 Rez Interior Semi-Transparent Oil Stain.
4. Sherwin-Williams; Wood Classics Interior Oil Stain A-48 Series.

C. Clear Sanding Sealer:  Factory-formulated fast-drying alkyd-based clear wood sealer applied at spreading 
rate recommended by manufacturer.

1. Kelly-Moore; 2164 E Z Sand Alkyd Q. D. Sealer.
2. Pittsburgh Paints; 6-10 SpeedHide Quick-Drying Interior Sanding Wood Sealer and Finish.
3. Sherwin-Williams; Wood Classics Fast Dry Sanding Sealer B26V43.

D. Interior Alkyd- or Polyurethane-Based Clear Satin Varnish:  Factory-formulated alkyd- or polyurethane-
based clear varnish.

1. Benjamin Moore; Benwood Interior Wood Finishes Polyurethane Finishes Low Lustre No. 435.
2. Kelly-Moore; 2050 Kel--Aqua Stain Base.
3. Pittsburgh Paints; 77-7 Rez Varnish, Interior Satin Oil Clear.
4. Sherwin-Williams; Wood Classics Fast Dry Oil Varnish, Satin A66-300 Series.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for 
paint application.  Comply with procedures specified in PDCA P4.

1. Proceed with paint application only after unsatisfactory conditions have been corrected and 
surfaces receiving paint are thoroughly dry.

2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions within a 
particular area.

B. Coordination of Work:  Review other Sections in which primers are provided to ensure compatibility of 
the total system for various substrates.  On request, furnish information on characteristics of finish 
materials to ensure use of compatible primers.

1. Notify Architect about anticipated problems when using the materials specified over substrates 
primed by others.

3.2 PREPARATION

A. General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and 
similar items already installed that are not to be painted.  If removal is impractical or impossible because 
of size or weight of the item, provide surface-applied protection before surface preparation and painting.

1. After completing painting operations in each space or area, reinstall items removed using workers 
skilled in the trades involved.

B. Cleaning:  Before applying paint or other surface treatments, clean substrates of substances that could 
impair bond of the various coatings.  Remove oil and grease before cleaning.

1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not 
fall on wet, newly painted surfaces.
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C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's written 
instructions for each particular substrate condition and as specified.

1. Provide barrier coats over incompatible primers or remove and reprime.
2. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits, and 

sandpaper, as required.  Sand surfaces exposed to view smooth and dust off.

a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of white shellac or other 
recommended knot sealer before applying primer.  After priming, fill holes and 
imperfections in finish surfaces with putty or plastic wood filler.  Sand smooth when dried.

b. Prime, stain, or seal wood to be painted immediately on delivery. Prime edges, ends, faces, 
undersides, and back sides of wood, including cabinets, counters, cases, and paneling.

c. If transparent finish is required, backprime with spar varnish.
d. Backprime paneling on interior partitions where masonry, plaster, or other wet wall 

construction occurs on back side.
e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of varnish or 

sealer immediately on delivery.

3. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces that have not been shop coated; 
remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical 
cleaning methods that comply with SSPC's recommendations.

a. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before 
priming.

b. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire-brush, 
clean with solvents recommended by paint manufacturer, and touch up with same primer as 
the shop coat.

D. Material Preparation:  Mix and prepare paint materials according to manufacturer's written instructions.

1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign 
materials and residue.

2. Stir material before application to produce a mixture of uniform density.  Stir as required during 
application.  Do not stir surface film into material.  If necessary, remove surface film and strain 
material before using.

3. Use only thinners approved by paint manufacturer and only within recommended limits.

E. Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat when multiple coats of 
same material are applied.  Tint undercoats to match the color of the finish coat, but provide sufficient 
differences in shade of undercoats to distinguish each separate coat.

3.3 APPLICATION

A. General:  Apply paint according to manufacturer's written instructions.  Use applicators and techniques 
best suited for substrate and type of material being applied.

1. Paint colors, surface treatments, and finishes are indicated in the paint schedules.
2. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to 

formation of a durable paint film.
3. Provide finish coats that are compatible with primers used.
4. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, grilles, 

convector covers, covers for finned-tube radiation, and similar components are in place.  Extend 
coatings in these areas, as required, to maintain system integrity and provide desired protection.
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5. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.  
Before final installation of equipment, paint surfaces behind permanently fixed equipment or 
furniture with prime coat only.

6. Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through registers 
or grilles.

7. Paint back sides of access panels and removable or hinged covers to match exposed surfaces.
8. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
9. Finish interior of wall and base cabinets and similar field-finished casework to match exterior.
10. Sand lightly between each succeeding enamel or varnish coat.

B. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise 
prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.

1. The number of coats and film thickness required are the same regardless of application method.  
Do not apply succeeding coats until previous coat has cured as recommended by manufacturer.  If 
sanding is required to produce a smooth, even surface according to manufacturer's written 
instructions, sand between applications.

2. Omit primer over metal surfaces that have been shop primed and touchup painted.
3. If undercoats, stains, or other conditions show through final coat of paint, apply additional coats 

until paint film is of uniform finish, color, and appearance.  Give special attention to ensure that 
edges, corners, crevices, welds, and exposed fasteners receive a dry film thickness equivalent to 
that of flat surfaces.

4. Allow sufficient time between successive coats to permit proper drying.  Do not recoat surfaces 
until paint has dried to where it feels firm, and does not deform or feel sticky under moderate 
thumb pressure, and until application of another coat of paint does not cause undercoat to lift or 
lose adhesion.

C. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other applicators according 
to manufacturer's written instructions.

1. Brushes:  Use brushes best suited for type of material applied.  Use brush of appropriate size for 
surface or item being painted.

2. Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by 
manufacturer for material and texture required.

3. Spray Equipment:  Use airless spray equipment with orifice size as recommended by manufacturer 
for material and texture required.

D. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturer's recommended 
spreading rate to achieve dry film thickness indicated.  Provide total dry film thickness of the entire 
system as recommended by manufacturer.

E. Mechanical and Electrical Work:  Painting of mechanical and electrical work is limited to items exposed 
in equipment rooms and occupied spaces.

F. Mechanical items to be painted include, but are not limited to, the following:

1. Uninsulated metal piping.
2. Uninsulated plastic piping.
3. Pipe hangers and supports.
4. Tanks that do not have factory-applied final finishes.
5. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets.
6. Duct, equipment, and pipe insulation having "all-service jacket" or other paintable jacket material.
7. Mechanical equipment that is indicated to have a factory-primed finish for field painting.

G. Electrical items to be painted include, but are not limited to, the following:
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1. Switchgear (when exposed to occupied areas).
2. Panelboards (when exposed to occupied areas).
3. Electrical equipment that is indicated to have a factory-primed finish for field painting.

H. Prime Coats:  Before applying finish coats, apply a prime coat, as recommended by manufacturer, to 
material that is required to be painted or finished and that has not been prime coated by others.  Recoat 
primed and sealed surfaces where evidence of suction spots or unsealed areas in first coat appears, to 
ensure a finish coat with no burn-through or other defects due to insufficient sealing.

I. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, opaque 
surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, brush 
marks, runs, sags, ropiness, or other surface imperfections will not be acceptable.

J. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface film of even luster.  
Provide a finish free of laps, runs, cloudiness, color irregularity, brush marks, orange peel, nail holes, or 
other surface imperfections.

1. Provide satin finish for final coats.

K. Stipple Enamel Finish:  Roll and redistribute paint to an even and fine texture.  Leave no evidence of 
rolling, such as laps, irregularity in texture, skid marks, or other surface imperfections.

L. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, or 
repaint work not complying with requirements.

3.4 FIELD QUALITY CONTROL

A. Owner reserves the right to invoke the following test procedure at any time and as often as Owner deems 
necessary during the period when paint is being applied:

1. Owner may engage a qualified independent testing agency, at the Owners expense, to sample paint 
material being used.  Samples of material delivered to Project may be taken, identified, sealed, and 
certified in the presence of Contractor.

2. Owner may direct Contractor to stop painting if test results show material being used does not 
comply with specified requirements.  Contractor shall remove noncomplying paint from Project 
site, pay for testing, and repaint surfaces previously coated with the noncomplying paint.  If 
necessary, Contractor may be required to remove noncomplying paint from previously painted 
surfaces if, on repainting with specified paint, the two coatings are incompatible.

3.5 CLEANING

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint 
materials from Project site.

1. After completing painting, clean glass and paint-spattered surfaces.  Remove spattered paint by 
washing and scraping without scratching or damaging adjacent finished surfaces.

3.6 PROTECTION

A. Protect work of other trades, whether being painted or not, against damage from painting.  Correct 
damage by cleaning, repairing or replacing, and repainting, as approved by Architect.



PAINTING (PROFESSIONAL LINE PRODUCTS)
09912 - 10

B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting operations, 
remove temporary protective wrappings provided by others to protect their work.

1. After work of other trades is complete, touch up and restore damaged or defaced painted surfaces.  
Comply with procedures specified in PDCA P1.

3.7 EXTERIOR PAINT SCHEDULE

A. Ferrous Metal:  Provide the following finish systems over exterior ferrous metal.  Primer is not required 
on shop-primed items.

1. Full-Gloss Alkyd-Enamel Finish:  Two finish coats over a rust-inhibitive primer.

a. Primer:  Exterior ferrous-metal primer.
b. Finish Coats:  Exterior full-gloss alkyd enamel.

2. Galvanized Ferrous Metal-Alkyd-Gloss

a. 1 Coat  protective coating galvanized metal primer
b. 2 Coats enamel

3.8 INTERIOR PAINT SCHEDULE

A. Gypsum Board:  Provide the following finish systems over interior gypsum board surfaces:

1. Low-Luster Acrylic-Enamel Finish:  Two finish coats over a primer.

a. Primer:  Interior gypsum board primer.
b. Finish Coats: Interior low-luster acrylic enamel.

B. Ferrous Metal:  Provide the following finish systems over ferrous metal:
1. Semi-gloss Alkyd-Enamel Finish:  Two finish coats over a primer.

a. Primer:  Interior ferrous-metal primer.
b. Finish Coats:  Interior semi-gloss alkyd enamel.

C. Interior CMU:  Provide the following finish systems over Interior CMU where exposed in occupied 
rooms or required by the finish schedule:

a. 1 Coat block filler
b. 2 Coats alkyd semi-gloss

D. Interior Concrete:  Provide the following finish systems over interior concrete:
a. 1 Coat latex wall primer
b. 2 Coats alkyd semi-gloss.

3.9 INTERIOR STAIN AND NATURAL-FINISH WOODWORK SCHEDULE

A. Stained Woodwork:  Provide the following stained finishes over new interior woodwork:

1. Alkyd-Based Stain Satin-Varnish Finish:  Two finish coats of alkyd-based clear satin varnish over 
a sealer coat and interior wood stain.  Wipe wood filler before applying stain.



PAINTING (PROFESSIONAL LINE PRODUCTS)
09912 - 11

a. Filler Coat:  Open-grain wood filler.
b. Stain Coat:  Interior wood stain.
c. Sealer Coat:  Clear sanding sealer.
d. Finish Coats:  Interior alkyd- or polyurethane-based clear satin varnish.

B. Natural-Finish Woodwork:  Provide the following natural finishes over new interior woodwork:

1. Alkyd-Based Satin-Varnish Finish: Two finish coats of alkyd-based clear satin varnish over a 
sanding sealer.  Provide wood filler on open-grain wood before applying first varnish coat.

a. Filler Coat:  Open-grain wood filler.
b. Sealer Coat:  Clear sanding sealer.
c. Finish Coats:  Interior alkyd- or polyurethane-based clear satin varnish.

END OF SECTION 09912
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SECTION 15010 - MECHANICAL REQUIREMENTS 
 
 
PART 1 - GENERAL 
 
 
1.1   GENERAL CONDITIONS 
 

A. The General Conditions of the Contract, with the amendments, supplements, forms and requirements in 
Division 1, and herewith made a part of this Division. 

 
B. All sections of Division 15 shall comply with the Mechanical General Requirements.  The standards established 

in this section as to quality of materials and equipment, the type and quality of workmanship, mode of 
operations, safety rules, code requirements, etc., shall apply to all sections of this Division as though they were 
repeated in each Division. 

 
  

1.2   SCOPE OF WORK 
 

A. The project described herein is the Utah National Guard Draper Headquarters Office Remodel.  This work shall 
include all labor, materials, equipment, fixtures, and devices for the entire mechanical work and a complete 
operating and tested installation as required for this project. 

 
 
1.3   CODES & ORDINANCES 
 

A. All work shall be executed in accordance with all underwriters, public utilities, local and state rules and 
regulations applicable to the trade affected.  Should any change in the plans and Specifications be required to 
comply with these regulations, the Contractor shall notify the Architect before the time of submitting his bid.  
After entering into contract, the Contractor will be held to complete all work necessary to meet these 
requirements without extra expense to the Owner.  Where work required by drawings or specifications is above 
the standard required, it shall be done as shown or specified. 

 
B. Applicable codes: 

 
Latest Edition 
International Building code- 2003 Edition 
International Mechanical Code- 2003 Edition 
International Plumbing Code- 2003 Edition 
International Fire Code- 2003 Edition 

 
 
1.4   INDUSTRY STANDARDS 

 
A. All work shall comply with the following standards. 

 
1. Associated Air Balance council (AABC) 
2. Air Conditioning and Refrigeration Institute (ARI) 
3. Air Diffusion council (ADC) 
4. Air Movement and Control Association (AMCA) 
5. American Gas Association (AGA) 
6. American National Standards Institute (ANSI) 
7. American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) 
8. American Society of Mechanical Engineers (ASME) 
9. American Society of Testing Materials (ASTM) 
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10. American Water Works Association (AWWA) 
11. Cooling Tower Institute (CTI) 
12. ETL Testing Laboratories (ETL) 
13. Institute of Electrical and Electronic Engineers (IEEE) 
14. Hydronics Institute (HI) 
15. Manufacturers Standardization Society of the Valve and Fitting Industry (MSS) 
16. National Fire Protection Association (NFPA) 
17. National Electrical Code (NEC) 
18. National Electrical Manufacturers Association (NEMA) 
19. National Electrical Safety code (NESC) 
20. Utah safety Standard (OSHA), Utah State Industrial Council. 
21. Sheet Metal and Air Conditioning Contractor=s National Association (SMACNA) 
22. Underwriters Laboratories (UL) 
23. Tubular Exchanger Manufacturers Association, Inc. (TEMA) 
24. Heat Exchanger Institute (HEI) 
25. Hydraulic Institute (HI) 
26. Thermal Insulation Manufacturer=s Association (TIMA) 
27. Scientific Apparatus Makers Association (SAMA) 

 
B. Compliance Verification: 

 
1. All items required by code or specified to conform to the ASME code shall be stamped with the ASME 

seal. 
2. Form U-1, the manufacturer=s data report for pressure vessels, is to be included in the Operation and 

Maintenance Manuals.  National Board Register (NBR) numbers shall be provided where required by code. 
3. Manufactured equipment which is represented by a UL classification and/or listing, shall bear the UL or 

equivalent ETL label. 
 
 
1.5   UTILITIES & FEES 
 

A. All fees for permits required by this work will be paid by the owner.  The contractor shall obtain the necessary 
permits to perform this work    Unless noted otherwise, all systems furnished and or installed by this Contractor, 
shall be complete with all utilities, components, commodities and accessories required for a fully functioning 
system.      

 
 
1.6   SUBMITTALS AND SHOP DRAWINGS 
 

A. Submittals:  As soon as possible after the contract is awarded, but in no case more than 45 calendar days 
thereafter, the Contractor shall submit to the Architect six (6) copies of the descriptive literature covering 
products and materials to be used in the installation of mechanical systems for this project.  The review of the 
submitted data will require a minimum of 21 days.  If the Contractors schedule requires return of submitted 
literature in less than the allotted time, the Contractor shall accelerate his submittal delivery date.  The 
Contractor shall resubmit all items requiring re-review within 21 days of returned submittals.  Refer to each 
specification section for items requiring submittal review.  Written approval of the Owner's Representative shall 
be obtained before installing any such equipment or materials for the project.  The submittals shall be prepared 
in an orderly manner, contained in a 3-ring loose-leaf binder with index and identification tabs each item or 
group of items and for each specification section.  All items shall be submitted at one time except automatic 
temperature control drawings and seismic restraint drawings which may be submitted separately within 120 
days of the contract award date.  Partial submittals will not be reviewed until the complete submittal is 
received. 

 
 

Submitted literature shall bear the Contractor's stamp, indicating that he has checked all equipment being 
submitted; that each item will fit into the available space with the accesses shown on the drawings; and, further, 



  
 

 
MECHANICAL REQUIREMENTS 

15010 - 3 

that each item conforms to the capacity and quality standards given in the contract documents. 
 

Submitted literature shall clearly indicate performance, quality, and utility requirements; shall show dimension 
and size of connection points; and shall include derating factors that were applied for each item of equipment to 
provide capacity at job site elevation.  Temperature control submittals shall include piping and wiring diagrams, 
sequence of operation and equipment.  Equipment must fit into the available space with allowance for 
operation, maintenance, etc.  Factory piped and wired equipment shall include shop drawings for all internal 
wiring and piping furnished with the unit.   

 
Submitted literature shall clearly show all required field install wiring, piping, and accessory installations 
required by the Contractor to provide a complete operating system. 
Review by the Owner's Representative is for general conformance of the submitted equipment to the project 
specification.  In no way does such review relieve this Contractor of his obligation to furnish equipment and 
materials that comply in detail to the specification nor does it relieve the Contractor of his obligation to 
determine actual field dimensions and conditions that may affect his work.  Regardless of any items overlooked 
by the submittal review, the requirements of the contract drawings and specifications must be followed and are 
not waived or superseded in any way by the review. 

 
By description, catalog number, and manufacturer's names, standards of quality have been established by the 
Architect and the Engineer for certain manufactured equipment items and specialties that are to be furnished by 
this Division.  Alternate products and equipment may be proposed for use only if specifically named in the 
specifications or if given written prior approval in published addenda.  Design equipment is the equipment listed 
on the drawings or if not listed on the drawings is the equipment first named in the specifications. 

 
If the Engineer is required to do additional design work to incorporate changes caused by submitting equipment 
or products, different than the design equipment specified, as defined above, the contractor shall reimburse the 
engineer for additional time and expenses at the engineers current, recognized, hourly rates.   

 
 
1.7   DRAWINGS AND MEASUREMENTS 
 

A. Construction Drawings:  The contract document drawings show the general design, arrangements, and extent of 
the system.  In certain cases, the drawings may include details that show more nearly exact locations and 
arrangements; however, the locations, as shown diagrammatically, are to be regarded as general. 

 
It shall be the work of this Section to make such slight alterations as may be necessary to make adjustable parts 
fit to fixed parts, leaving all complete and in proper shape when done.  All dimensions given on the drawings 
shall be verified as related to this work and with the Architect's office before work is started. 

 
This Section shall carefully study building sections, space, clearances, etc., and then provide offsets in piping or 
ductwork as required to accommodate the building structure without additional cost to the Owner.  In any case 
and at any time, a change in location required by obstacles or the installation of other trades not shown on the 
mechanical plans shall be made without charge. 

 
The drawings shall not be scaled for roughing in measurements nor shall they be used as shop drawings.  Where 
drawings are required for these purposes or where drawings must be made from field measurements, the 
Contractor shall take the necessary measurements and prepare the drawings. Shop drawings of the various 
subcontractors shall be coordinated to eliminate all interferences and to provide sufficient space for the 
installation of all equipment, piping, ductwork, etc. 

 
The drawings and specifications have been prepared to supplement each other and they shall be interpreted as 
an integral unit with items shown on one and not the other being furnished and installed as though shown and 
called out on both. 

 
B. Coordination Drawings: The contractor shall provide coordination drawings for mechanical rooms, fan rooms, 

equipment rooms, and congested areas to eliminate conflicts with equipment, piping, or work of other trades.  
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The drawings shall be a minimum scale of 1/4 inch= 1 foot and of such detail as may be required by the 
Engineer to fully illustrate the work.  These drawings shall include all piping, conduit, valves, equipment, and 
ductwork.   

 
Sheet-metal shop drawings will be required for all ductwork in the entire building.  These drawings will show 
all ductwork in the entire building.  These drawings will be made available to all mechanical, electrical, and fire 
sprinkler subcontractors to coordinate installation of their work. 

 
Record Drawings: Refer to Division 1.    

 
 
1.8   CONTRACTOR'S USE OF BUILDING EQUIPMENT 
 

A. The Contractor may use equipment such as electric motors, fans, heat exchangers, filters, etc., with the written 
permission of the Owner.  As each piece of equipment is used (such as electric motors and fans), maintenance 
procedures approved by the manufacturer are to be followed.  A careful record is to be kept of the length of the 
time the equipment is used, maintenance procedures followed, and any difficulty encountered.  The record is to 
be submitted to the Owner upon acceptance.  All fan belts and filter media (such as bearings) shall be carefully 
inspected just prior to acceptance.  Any excessive wear noted shall require replacement. New filter media shall 
be installed in air handlers at the time systems are turned over to the owner. 

 
 
1.9   EXISTING CONDITIONS 
 

A. The Contractor shall carefully examine all existing conditions that might affect the mechanical system and shall 
compare these conditions with all drawings and specifications for work included under this contract.  He shall, 
at such time, ascertain and check all conditions that may affect his work.  No allowance shall subsequently be 
made in his behalf for an extra expense incurred as a result of his failure or neglect to make such examination.  
This Contractor shall include in his bid proposal all necessary allowances to repair or replace any item that will 
remain or will be removed, and any item that will be damaged or destroyed by new construction.  

 
B. The Contractor shall remove all abandoned piping, etc., required by new construction and cap or plug openings. 

 No capping, etc., shall be exposed in occupied areas.  All openings of items removed shall be sealed to match 
adjacent surfaces. 

 
C. The Contractor shall verify the exact location of all existing services, utilities, piping, etc., and make 

connections to existing systems as required or as shown on the drawings.  The exact location of each utility line, 
together with size and elevation, shall be established before any on-site lines are installed.  Should elevation or 
size of existing main utility lines make connections to them impossible as shown on drawings, then notification 
of such shall immediately be given to the Owners Representative for a decision. 

 
 
1.10   EQUIPMENT CAPACITIES 
 

A. Capacities shown for equipment in the specifications and on the drawings are the minimum acceptable.  No 
equipment shall be considered as an alternate which has capacities or performance less than that of design 
equipment. 

 
B. All equipment shall give the specified capacity and performance at the job-site elevation of 4750 feet above sea 

level.  Manufacturers' standard ratings shall be adjusted accordingly.  All capacities and performances listed on 
drawings or in specifications are for job-site conditions. 

 
 
 
1.11   SEISMIC REQUIREMENTS FOR EQUIPMENT 
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A. All equipment shall be furnished structurally adequate to withstand seismic forces as outlined in the 
International Building Code and SMACNA GUIDELINES.  Refer to section Mechanical Vibration Controls 
and Seismic Restraints.  Equipment bases shall be designed for direct attachment of seismic snubbers and/or 
seismic anchors. 

 
 
1.12   COOPERATION WITH OTHER TRADES 
 

A. The Contractor shall refer to other drawings and parts of this specification that cover work of other trades that is 
carried on in conjunction with the mechanical work such that all work can proceed without interference 
resulting from lack of coordination. 

 
B. The Contractor shall properly size and locate all openings, chases, sleeves, equipment bases, and accesses.  He 

shall provide accurate wiring diagrams to the Electrical Contractor for all equipment furnished under this 
Division. 

 
C. The ceiling cavity must be carefully reviewed and coordinated with all trades.  In the event of conflict, the 

installation of the mechanical equipment and piping shall be in the following order:  plumbing, waste, and soil 
lines; supply, return, and exhaust ductwork; water piping; medical gases; fire protection piping; and pneumatic 
control piping. 

 
D. The mechanical Contractor shall insure that the installation of all piping, ducts and equipment is in compliance 

with Articles 110-16 and 384-4 of the National Electrical Code relative to proper clearances in front of and over 
all electrical panels and equipment.  No piping or ductwork will be allowed to run over electrical panel. 

 
 
1.13   RESPONSIBILITY OF CONTRACTOR 
 

A. The Contractor is responsible for the installation of a satisfactory piece of work in accordance with the true 
intent of the drawings and specifications.  He shall provide, as a part of his work and without expense, all 
incidental items required even though these items are not particularly specified or indicated.  The installation 
shall be made so that its several component parts will function together as a workable system and shall be left 
with all equipment properly adjusted and in working order.  The Contractor shall familiarize the Owner's 
Representative with maintenance and lubrication instructions as prepared by the Contractor and shall explain 
and fully instruct him relative to operating, servicing, and maintenance of them. 

 
 
1.14   PIPE AND DUCT OPENINGS AND EQUIPMENT RECESSES 
 

A. Pipe and duct chases, openings, and equipment recesses shall be provided by others only if shown on 
architectural or structural drawings.  All openings for the mechanical work, except where plans and 
specifications indicate otherwise, shall be provided as work of this Division.  Include openings information with 
coordination drawings. 

 
B. Whether chases, recesses, and openings are provided as work of this Division or by others, this Contractor shall 

supervise their construction and be responsible for the correct size and location even though detailed and 
dimensioned on the drawings.  This Contractor shall pay for all necessary cutting, repairing, and finishing if any 
are left out or incorrectly made.  All necessary openings thru existing walls, ceilings, floors, roofs, etc. shall be 
provided by this Contractor unless indicated otherwise by the drawing and/or specifications. 

 
 
1.15   UNFIT OR DAMAGED WORK 
 

A. Any part of this installation that fails, is unfit, or becomes damaged during construction, shall be replaced or 
otherwise made good.  The cost of such remedy shall be the responsibility of this Division. 
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1.16   WORKMANSHIP 
 

A. Workmanship shall be the best quality of its kind for the respective industries, trades, crafts, and practices, and 
shall be acceptable in every respect to the Owner's representative.  Nothing contained herein shall relieve the 
Contractor from making good and perfect work in all details in construction. 

 
 
1.17   SAFETY REGULATION 
 

A. The Contractor shall comply with all local, Federal, and OSHA safety requirements in performance with this 
work.  (See General Conditions).  This Contractor shall be required to provide equipment, supervision, 
construction, procedures, and all other necessary items to assure safety to life and property. 

 
 
1.18   ELECTRICAL SERVICES 

 
A. All equipment control wiring and all automatic temperature control wiring including all necessary contacts, 

relays, and interlocks, whether low or line voltage, except power wiring, shall be furnished and installed as 
work of this Division unless shown to be furnished by Division 16.  All such wiring shall be in conduit as 
required by electrical codes.  Installation of any and all wiring done under Division 15 shall be in accordance 
with the requirements of Division 16, Electrical. 

 
All equipment that requires an electrical connection shall be furnished so that it will operate properly and 
deliver full capacity on the electrical service available. 

 
Refer to the electrical control equipment and wiring shown on the diagrams.  Any changes or additions required 
by specific equipment furnished shall be the complete responsibility of the Contractor furnishing the equipment. 
 
The Mechanical Contractor must coordinate with the Electrical Contractor to insure that all required 
components of control work are included and fully understood.  No additional cost shall accrue to the Owner as 
a result of lack of such coordination. 

 
 
1.19   WORK, MATERIALS, AND QUALITY OF EQUIPMENT 
 

A. Unless otherwise specified, all materials shall be new and of the best quality of their respective kinds and all 
labor shall be done in a most thorough and workmanlike manner. 

 
B. Products or equipment of any of the manufacturers cited herein or any of the products approved by the Addenda 

may be used.  However, where lists of products are cited herein, the one first listed in the design equipment 
used in drawings and schedules to establish size, quality, function, and capacity standards.  If other than design 
equipment is used, it shall be carefully checked for access to equipment, electrical and control requirements, 
valving, and piping.  Should changes or additions occur in piping, valving, electrical work, etc., or if the work 
of other Contractors would be revised by the alternate equipment, the cost of all changes shall be borne as work 
of this Division. 
 
The Execution portions of the specifications specify what products and materials may be used.   Any products  
listed in the Product section of the specification that are not listed in the Execution portion of the specification 
may not be used without written approval by the Engineer.  

 
C. The access to equipment shown on the drawings are the minimum acceptable space requirements.  No 

equipment that reduces or restricts accessibility to this or any other equipment will be considered. 
 
D. All major items of equipment are specified in the equipment schedules on the drawings or in these 

specifications and shall be furnished complete with all accessories normally supplied with the catalog item 
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listed and all other accessories necessary for a complete and satisfactory installation. 
 

E. All welders shall be certified in accordance with Section IX of the ASME Boiler and Pressure Vessel Code, 
latest Edition. 

 
 
1.20   PROTECTION AGAINST WEATHER AND STORING OF MATERIALS 
 

A. All equipment and materials shall be properly stored and protected against moisture, dust, and wind.  Coverings 
or other protection shall be used on all items that may be damaged or rusted or may have performance impaired 
by adverse weather or moisture conditions.  Damage or defect developing before acceptance of the work shall 
be made good at the Contractor's expense. 

 
B. All open duct and pipe openings shall be adequately covered at all times. 

 
 
1.21   INSTALLATION CHECK 
 

A. An experienced, competent, and authorized representative of the manufacturer or supplier of each item of 
equipment indicated in the equipment schedule and the seismic supplier shall visit the site of the work and 
inspect, check, adjust if necessary, and approve the equipment installation.  In each case, the equipment 
supplier's representative shall be present when the equipment is placed in operation.  The equipment supplier's 
representative shall revisit the job site as often as necessary until all trouble is corrected and the equipment 
installation and operation is satisfactory to the Engineer. 

 
B. Each equipment supplier's representative shall furnish to the Owner, through the Engineer, a written report 

certifying that the equipment (1) has been properly installed and lubricated; (2) is in accurate alignment; (3) is 
free from any undue stress imposed by connecting piping or anchor bolts; and, (4) has been operated under full 
load conditions and that it operated satisfactorily. 

 
C. All costs for this work shall be included in the prices quoted by equipment suppliers. 

 
 

1.22   EQUIPMENT LUBRICATION 
 

A. The Contractor shall properly lubricate all pieces of equipment before turning the building over to the Owner.  
A linen tag shall be attached to each piece of equipment, showing the date of lubrication and the lubricant used. 
 No equipment shall be started until it is properly lubricated. 

B. Necessary time shall be spent with the Owner's Representative to thoroughly familiarize him with all necessary 
lubrications and maintenance that will be required of him. 

 
C. Detergent oil as used for automotive purposes shall not be used for this work. 

 
 
1.23   CUTTING AND PATCHING 
 

A. No cutting or drilling in structural members shall be done without written approval of the Architect.  The work 
shall be carefully laid out in advance, and cutting, channeling, chasing, or drilling of floors, walls, partitions, 
ceilings, or other surfaces necessary for the mechanical work shall be carefully done.  Any damage to building, 
piping, or equipment shall be repaired by professional plasterers, masons, concrete workers, etc., and all such 
work shall be paid for as work of this Division. 

 
B. When concrete, grading, etc., is disturbed, it shall be restored to original condition as described in the applicable 

Division of this Specification. 
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1.24 ACCESS  
 
A. Provide access doors in walls, ceilings and floors, for access to mechanical equipment such as valves, dampers, 

VAV boxes, fans, controls, etc.  Refer to Division 8 for door specifications.  All access doors shall be 24" x 24" 
unless otherwise indicated or required.  Coordinate location of doors with the Architect prior to installation.   

 
B. Valves: Valve must be installed in locations where access is readily available.  If access is compromised, as 

judged by the Mechanical Engineer, these valves shall be relocated where directed at the Contractors expense. 
C. Equipment: Equipment must be installed in locations and orientations so that access to all components requiring 

service or maintenance will not be compromised.  If access is compromised, as judged by the Mechanical 
Engineer, the contractor shall modify the installation as directed by the Engineer at the Contractors expense. 

 
 
1.25   CONCRETE BASES AND INSERTS 
 

A. Bases:  The concrete bases shall be provided and installed as work of Division 3, Concrete.  This Division shall 
be responsible for the proper size and location of bases and shall furnish all required anchor bolts and sleeves 
with templates to be installed as work of Division 3, Concrete. 

 
All floor-mounted mechanical equipment shall be set on 6-inch high concrete bases, unless otherwise noted or 
shown on drawings.  Such bases shall extend 6 inches beyond equipment or mounting rails on all sides or as 
shown on the drawings and shall have a 1-inch beveled edge all around. 

 
B. Inserts:  Where slotted or other types of inserts required for this work are to be cast into concrete, they shall be 

furnished as work of this Division.  Inserts shall be installed as work of Division 3, Concrete, but under the 
close supervision and direction of this section. 

 
Concrete inserts and pipe support systems shall be equal to Unistrut P3200 series for all piping where more than 
one pipe is suspended at a common location.  Spacing of the inserts shall match the size and type of pipe and of 
ductwork being supported.  The Unistrut insert and pipe support system shall include all inserts, vertical 
supports, horizontal support members, clamps, hangers, rollers, bolts, nuts, and any other accessory items for a 
complete pipe-supporting system.   

 
 
1.26 CLEANING AND PAINTING  
 

A. Cleaning:  After all tests and adjustments have been made and all systems pronounced satisfactory for 
permanent operation, this Contractor shall clean all exposed piping, ductwork, insulated members, fixture, and 
equipment installed under this Section and leave them ready for painting.  He shall refinish any damaged finish 
and leave everything in proper working order.  The Contractor shall remove all stains or grease marks on walls, 
floors, glass, hardware, fixtures, or elsewhere, caused by his workman or for which he is responsible.  He shall 
remove all stickers on plumbing fixtures, do all required patching up and repair all work of others damaged by 
this division of the work, and leave the premises in a clean and orderly condition. 

 
B. Painting:  Painting of exposed pipe, insulated pipe, ducts, or equipment is work of Division 9, Painting.  

 
Mechanical Contractor:  All equipment which is to be furnished in factory prefinished conditions by the 
mechanical Contractor shall be left without mark, scratch, or impairment to finish upon completion of job.  Any 
necessary refinishing to match original shall be done.  Do not paint over nameplates, serial numbers, or other 
identifying marks. 
 

C. Removal of Debris, Etc:  Upon completion of this division of the work, remove all surplus material and rubbish 
resulting from this work, and leave the premises in a clean and orderly condition. 
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1.27 CONTRACT COMPLETION 
 

A. Incomplete and Unacceptable Work:  If additional site visits or design work is required by the Engineer or 
Architect because of the use of incomplete or unacceptable work by the Contractor, then the Contractor shall 
reimburse the Engineer and Architect for all additional time and expenses involved.   

 
B. Maintenance Instructions:  The Contractor shall furnish the Owner complete printed and illustrated operating 

and maintenance instructions covering all units of mechanical equipment, together with parts lists. 
 

C. Instructions To Owner's Representatives:  In addition to any detailed instructions called for, the mechanical 
Contractor must provide, without expense to the Owner, competent instructors to train the Owner's 
representatives who will be in charge of the apparatus and equipment, in the care, adjustment, and operation of 
all parts on the heating, air conditioning, ventilating, plumbing, fire protection, and automatic temperature 
control equipment.  Instruction dates shall be scheduled at time of final inspection.  A written report specifying 
times, dates, and name of personnel instructed shall be forwarded to the Architect.  A minimum of four 8-hour 
instruction periods shall be provided.  The instruction periods will be broken down to shorter periods when 
requested by the Owner.  The total instruction hours shall not reduced.  The ATC Contractor shall provide 12 
hours of instructions.  The remaining hours shall be divided between the mechanical and sheet metal Contractor. 

 
D. Guarantee:  By the acceptance of any contract award for the work herein described or shown on the drawings, 

the Contractor assumes the full responsibility imposed by the guarantee as set forth herein and in the General 
Conditions, and should protect himself through proper guarantees from equipment and special equipment 
Contractors and from subcontractors as their interests may appear. 

 
The guarantee so assumed by the Contractor and as work of this Section is as follows: 

 
That the entire mechanical system, including plumbing, heating, and air-conditioning system shall be quiet in 
operation. 

 
That all pipes, conduit, and connections shall be perfectly free from foreign matter and pockets and that all other 
obstructions to the free passage of air, water, liquid, sewage, and vent shall be removed. 

 
That he shall make promptly and free of charge, upon notice from the Owner, any necessary repairs due to 
defective workmanship or materials that may occur during a period of one year from date of Substantial 
Completion. 

 
That all specialties, mechanical, and patent devices incorporated in these systems shall be adjusted in a manner 
that each shall develop its maximum efficiency in the operation of the system; i.e., diffusers shall deliver the 
designed amount of air shown on drawings, thermostats shall operate to the specified limits, etc. 

 
All equipment and the complete mechanical system shall be guaranteed for a period of one year from the date of 
the Architect's Certificate of Substantial Completion.  Any equipment supplier not willing to comply with this 
guarantee period shall not submit a bid price for this project. The Contractor shall be responsible for a 100-
percent guarantee for the system and all items of equipment for this period. 

 
All filters used during construction shall be replaced just before equipment is turned over to the Owner, and all 
required equipment and parts shall be oiled.  Any worn parts shall also be replaced. 

 
 
1.28 TEST RUN 
 

A. The Mechanical Contractor shall operate the mechanical system for a minimum of 30 days to prove the 
operation of the system.  
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1.29  EQUIPMENT STARTUP AND CHECKOUT:  
 

A. Each major piece of equipment shall be started and checked out by an authorized representative of the 
equipment manufacturer.  A certificate indicating the equipment is operating to the satisfaction of the 
manufacturer shall be provided and shall be included in the commissioning report. 

 
B. This contractor shall coordinate commissioning procedures and activities with the commissioning agent.   

 
 
 
 
END OF SECTION 15010 
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SECTION 15055 - OPERATIONS & MAINTENANCE MANUALS 
 
 
PART 1- GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. All pertinent sections of Division 15 Mechanical General Requirements are part of the work of this 
Section.  Division 1 is part of this and all other sections of these specifications. 

 
1.  Testing and Balancing is specified in section 15990. 
2.  Training and Instructions to Owner’s Representative is specified in section 15010.  

 
 
1.2   SCOPE OF WORK 
 

A. Submission of Operating and Maintenance Manuals complete with Balancing reports.  (Coordinate 
with Division 1). 

 
B. Coordination of work required for system commissioning.  

 
 
1.3   SUBMITTALS 
 

A. Submit product data in accordance with Division 1 and Section 15010.  Submit the following: 
 

B. Sample of O and M manual outline. 
 
 
PART 2 - PRODUCTS  

 
 
2.1   O & M MANUALS   
 

A. The operating and maintenance manuals shall be as follows: 
 

1.  Binders shall be red buckram with easy-view metal for size 8-1/2 x 11-inch sheets, with capacity 
expandable from 2 inches to 3-1/2 inches as required for the project.  Construction shall be rivet-
through with library corners.  No. 12 backbone and lining shall be the same material as the cover.  
The front cover and backbone shall be foil-stamped in white as follows:  (coordinate with Section 
1730) 

 
OPERATING AND MAINTENANCE  

MANUAL 
FOR THE  

 
UTAH NATIONAL GUARD 
DRAPER HEADQUARTERS 

OFFICE REMODEL 
 

(YEAR OF COMPLETION) 
 

VOLUME No. ( ) 
 
 

VAN BOERUM & FRANK ASSOCIATES, INC. 
MECHANICAL ENGINEER 
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SCOTT P. EVANS  
ARCHITECT & ASSOCIATES, PC 

 
  Binders shall be a manufactured by Hiller Bookbinding.   

 
 
PART 3- EXECUTION  
 
 
3.1   OPERATING AND MAINTENANCE MANUALS: 

 
A. Work under this section shall be performed in concert with the contractor performing the system 

testing and balancing.  Six (6) copies of the manuals shall be furnished to the Architect for distribution 
to the owner. 

 
B. The "Start-Up and Operation" section is one of the most important in the manual.  Information in this 

section shall be complete and accurately written and shall be verified with the actual equipment on the 
job, such as switches, starters, relays, automatic controls, etc.  A step-by-step start-up procedure shall 
be described. 

 
C. The manuals shall include Air-balancing reports, water-balancing reports, system commissioning 

procedures, start-up tests and reports, equipment and system performance test reports, warranties, and 
certificates of training given to the owner’s representatives. 

 
D. An index sheet typed on AICO Gold-Line indexes shall be provided in the front of the binder.  The 

manual shall be include the following: 
 
   SYSTEM DESCRIPTIONS 
 
   START-UP PROCEDURE AND OPERATION OF SYSTEM  
 
   MAINTENANCE AND LUBRICATION TABLE 

 
   OPERATION AND MAINTENANCE BULLETINS 
 

AUTOMATIC TEMPERATURE CONTROL DESCRIPTION OF OPERATION, INTERLOCK AND  
CONTROL DIAGRAMS, AND CONTROL PANELS. 

 
   AIR SYSTEM BALANCING REPORTS 
 
   EQUIPMENT WARRANTIES AND TRAINING CERTIFICATES 
 
   SYSTEM COMMISSIONING REPORTS 
 
   EQUIPMENT START-UP CERTIFICATES 
 
 
END OF SECTION 15055 
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SECTION 15075 - MECHANICAL IDENTIFICATION 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes mechanical identification materials and devices.  
  
B. Provide red lettering on the ceiling tiles of the locations of all fire dampers, smoke dampers and fire 

/smoke dampers.  Size of lettering and verbiage is to conform to IBC and NFPA standards. 
 
 
1.3  SUBMITTALS 
 

A. Product Data:  For identification materials and devices. 
 

B. Samples:  Of color, lettering style, and graphic representation required for each identification material and 
device. 

 
 
1.4  QUALITY ASSURANCE 
 

A. Comply with ASME A13.1, "Scheme for the Identification of Piping Systems" for lettering size, length of 
color field, colors, and viewing angles of identification devices. 

 
 
1.5  SEQUENCING AND SCHEDULING 
 

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 
devices are to be applied. 

 
B. Install identifying devices before installing acoustical ceilings and similar concealment. 

 
 
PART 2  - PRODUCTS 
 
 
2.1  IDENTIFYING DEVICES AND LABELS 
 

A. General:  Products specified are for applications referenced in other Division 15 Sections.  If more than 
single type is specified for listed applications, selection is Installer's option. 

 
B. Equipment Nameplates:  Metal permanently fastened to equipment with data engraved or stamped. 

 
1.  Data:  Manufacturer, product name, model number, serial number, capacity, operating and power 

characteristics, labels of tested compliances, and essential data. 
2.  Location:  Accessible and visible. 
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C. Stencils:  Standard stencils, prepared with letter sizes conforming to recommendations of ASME A13.1.  
Minimum letter height is 1-1/4 inches for ducts, and 3/4 inch for access door signs and similar operational 
instructions. 

 
1.  Stencil Paint:  Exterior, oil-based, alkyd gloss black enamel, unless otherwise indicated.  Paint 

may be in pressurized spray-can form. 
2.  Identification Paint:  Exterior, oil-based, alkyd enamel in colors according to ASME A13.1, unless 

otherwise indicated. 
 

D. Snap-On Plastic Pipe Markers:  Manufacturer's standard preprinted, semirigid, snap-on type.  Include color-
coding according to ASME A13.1, unless otherwise indicated. 

 
E. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers, extending 360 degrees 

around pipe at each location. 
 

F. Pipes with OD, Including Insulation, 6 Inches and Larger:  Either full-band or strip-type pipe markers, at 
least 3 times letter height and of length required for label. 

 
G. Lettering:  Manufacturer's standard preprinted captions as selected by Engineer. 

 
H. Lettering:  Use piping system terms indicated and abbreviate only as necessary for each application length. 

 
1.  Arrows:  Either integrally with piping system service lettering, to accommodate both directions, or 

as separate unit, on each pipe marker to indicate direction of flow. 
 

I. Plastic Duct Markers:  Manufacturer's standard laminated plastic, in the following color codes: 
 

1.  Green:  Cold-air supply. 
2.  Yellow:  Hot-air supply. 
3.  Blue:  Exhaust, outside, return, and mixed air. 
4.  Hazardous Material Exhausts:  Use colors and designs recommended by ASME A13.1. 
5.  Terminology:  Include direction of airflow; duct service such as supply, return, and exhaust; duct 

origin, duct destination, and design flow. 
 

J. Plastic Tape:  Manufacturer's standard color-coded, pressure-sensitive, self-adhesive, vinyl tape, at least 3 
mils thick. 

 
1.  Width:  1-1/2 inches on pipes with OD, including insulation, less than 6 inches; 2-1/2 inches for 

larger pipes. 
2.  Color:  Comply with ASME A13.1, unless otherwise indicated. 

 
K. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch 

sequenced numbers.  Include 5/32-inch hole for fastener. 
 

1.  Material:  0.032-inch- thick, polished brass.. 
2.  Size:  1-1/2-inches diameter, unless otherwise required. 
3.  Indicate valve service and normal position on valve.  Example Cold water, N.O. 

 
L. Valve Tag Fasteners:  Brass, wire-link or beaded chain; or brass S-hooks. 

 
M. Valve Tag Fasteners:  Brass, wire-link chain; beaded chain; or S-hooks. 

 
N. Access Panel Markers:  1/16-inch- thick, engraved plastic-laminate markers, with abbreviated terms and 

numbers corresponding to concealed valve.  Provide 1/8-inch center hole for attachment. 
 

O. Plastic Equipment Markers:  Manufacturer's standard laminated plastic, in the following color codes: 
 

1.  Green:  Cooling equipment and components. 
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2.  Yellow:  Heating equipment and components. 
3.  Brown:  Energy reclamation equipment and components. 
4.  Blue:  Equipment and components that do not meet criteria above. 
5.  Hazardous Equipment:  Use colors and designs recommended by ASME A13.1. 
6.  Terminology:  Match schedules as closely as possible.  Include the following: 

 
a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving conditions, and speed. 
 

7.  Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for equipment. 
 

P. Lettering and Graphics:  Coordinate names, abbreviations, and other designations used in mechanical 
identification with corresponding designations indicated.  Use numbers, letters, and terms indicated for 
proper identification, operation, and maintenance of mechanical systems and equipment. 

 
1.  Multiple Systems:  Identify individual system number and service if multiple systems of same 

name are indicated. 
 
 
PART 3 - EXECUTION 
 
 
3.1  LABELING AND IDENTIFYING PIPING SYSTEMS 
 

A. Install pipe markers on each system.  Include arrows showing normal direction of flow. 
 

B. Marker Type:  Stenciled markers with painted, color-coded bands complying with ASME A13.1. 
 

C. Marker Type:  Plastic markers, with application systems.  Install on pipe insulation segment where required 
for hot, noninsulated pipes. 

 
D. Fasten markers on pipes and insulated pipes by one of following methods: 

 
1.  Snap-on application of pretensioned, semirigid plastic pipe marker. 
2.  Adhesive lap joint in pipe marker overlap. 
3.  Laminated or bonded application of pipe marker to pipe or insulation. 
4.  Taped to pipe or insulation with color-coded plastic adhesive tape, not less than 3/4 inch wide, 

lapped a minimum of 1-1/2 inches at both ends of pipe marker, and covering full circumference of 
pipe. 

5.  Taped to pipe or insulation with color-coded plastic adhesive tape, not less than 1-1/2 inches wide, 
lapped a minimum of 3 inches at both ends of pipe marker, and covering full circumference of 
pipe. 

 
E. Locate pipe markers and color bands where piping is exposed in finished spaces; machine rooms; 

accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior nonconcealed locations 
according to the following: 

 
1.  Near each valve and control device. 
2.  Near each branch connection, excluding short takeoffs for fixtures and terminal units.  Mark each 

pipe at branch, where flow pattern is not obvious. 
3.  Near penetrations through walls, floors, ceilings, or nonaccessible enclosures. 
4.  At access doors, manholes, and similar access points that permit view of concealed piping. 
5.  Near major equipment items and other points of origination and termination. 
6.  Spaced at a maximum of 50-foot intervals along each run.  Reduce intervals to 25 feet in areas of 

congested piping and equipment. 
7.  On piping above removable acoustical ceilings, except omit intermediately spaced markers. 
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3.2  VALVE TAGS 
 

A. Install on valves and control devices in piping systems, except check valves, valves within factory-
fabricated equipment units, plumbing fixture supply stops, shutoff valves, faucets, convenience and lawn-
watering hose connections, and HVAC terminal devices and similar roughing-in connections of end-use 
fixtures and units.  Indicate service and normal position of all tagged valve and control devices.  List tagged 
valves in valve schedule. 

 
B. Tag Material:  Brass. 

 
 
3.3  EQUIPMENT SIGNS AND MARKERS 
 

A. Install engraved plastic-laminate signs or equipment markers on or near each major item of mechanical 
equipment.  Include signs for the following general categories of equipment: 

 
1.  Main control and operating valves, including safety devices and hazardous units such as gas 

outlets. 
2.  Fans, blowers, primary balancing dampers, and mixing boxes. 
3.  Packaged HVAC central-station and zone-type units. 
4.  Tanks and pressure vessels. 
5.  Strainers, filters, humidifiers, water-treatment systems, and similar equipment. 

 
B. Optional Sign Types:  Stenciled signs may be provided instead of engraved plastic, at Installer's option, 

where lettering larger than 1-inch high is needed for proper identification because of distance from normal 
location of required identification. 

 
1.  Lettering Size:  Minimum 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing 
distances.  Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

2.  Terms on Signs:  Distinguish between multiple units, indicate operational requirements, indicate 
safety and emergency precautions, warn of hazards and improper operations, and identify units. 

 
C. Duct Systems:  Identify air supply, return, exhaust, intake, and relief ducts with duct markers; or provide 

stenciled signs and arrows showing service and direction of flow. 
 

1.  Location:  Locate signs near points where ducts enter into concealed spaces and at maximum 
intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling 
system. 

     
 
3.4  ADJUSTING AND CLEANING 
 

A. Relocate mechanical identification materials and devices that have become visually blocked by work of this 
or other Divisions. 

 
B. Clean faces of identification devices and glass frames of valve charts. 

 
 
END OF SECTION 15075 
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SECTION 15081 - DUCT INSULATION 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A. This Section includes semirigid and flexible duct, plenum, and breeching insulation; insulating 
cements; field-applied jackets; accessories and attachments; and sealing compounds. 

 
B. Related Sections include the following: 

 
1. Division 7 Section "Firestopping" for firestopping materials and requirements for penetrations 

through fire and smoke barriers. 
2. Division 15 Section "Metal Ducts" for duct liner. 

 
 
1.3  SUBMITTALS 
 

A. Product Data:  Identify thermal conductivity, thickness, and jackets (both factory and field applied, if 
any), for each type of product indicated. 

 
B. Shop Drawings:  Show fabrication and installation details for the following: 

 
1. Removable insulation sections at access panels. 
2. Application of field-applied jackets. 
3. Applications at linkages for control devices. 

 
C. Material Test Reports:  From a qualified testing agency acceptable to authorities having jurisdiction 

indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets with requirements indicated.  Include dates of tests. 

 
D. Installer Certificates:  Signed by the Contractor certifying that installers comply with requirements. 

 
 
1.4  QUALITY ASSURANCE 
 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the U.S. Department of Labor, Bureau of 
Apprenticeship and Training. 

 
B. Fire-Test-Response Characteristics:  As determined by testing materials identical to those specified in 

this Section according to ASTM E 84, by a testing and inspecting agency acceptable to authorities 
having jurisdiction.  Factory label insulation and jacket materials and sealer and cement material 
containers with appropriate markings of applicable testing and inspecting agency. 

 
 
 
 

1. Insulation Installed Indoors:  Flame-spread rating of 25 or less, and smoke-developed rating of 50 
or less. 
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2. Insulation Installed Outdoors:  Flame-spread rating of 75 or less, and smoke-developed rating of 
150 or less. 

 
 
1.5  DELIVERY, STORAGE, AND HANDLING 
 

A. Packaging:  Ship insulation materials in containers marked by manufacturer with appropriate ASTM 
specification designation, type and grade, and maximum use temperature. 

 
 
1.6  COORDINATION 
 

A. Coordinate clearance requirements with duct Installer for insulation application. 
 

 
1.7  SCHEDULING 
 

A. Schedule insulation application after testing duct systems.  Insulation application may begin on 
segments of ducts that have satisfactory test results. 

 
 
PART 2 - PRODUCTS 
 
 
2.1  MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Mineral-Fiber Insulation: 
 

a. CertainTeed Manson. 
b. Knauf FiberGlass GmbH. 
c. Owens-Corning Fiberglas Corp. 
d. Schuller International, Inc. 

 
 

2.2  INSULATION MATERIALS 
 

A. Mineral-Fiber Board Thermal Insulation:  Glass fibers bonded with a thermosetting resin.  Comply 
with ASTM C 612, Type IB, without facing and with all-service jacket manufactured from aluminum 
foil. 

 
B. Mineral-Fiber Blanket Thermal Insulation:  Glass fibers bonded with a thermosetting resin.  Comply 

with ASTM C 553, Type II, without facing and with all-service jacket manufactured from aluminum 
foil. 

 
 
2.3  ACCESSORIES AND ATTACHMENTS 
 

A. Glass Cloth and Tape:  Comply with MIL-C-20079H, Type I for cloth and Type II for tape.  Woven 
glass-fiber fabrics, plain weave, presized a minimum of 8 oz./sq. yd.. 

 
1. Tape Width:  4 inches. 

 
B. Bands:  3/4 inch wide, in one of the following materials compatible with jacket: 

 
1. Stainless Steel:  ASTM A 666, Type 304; 0.020 inch thick. 
2. Galvanized Steel:  0.005 inch thick. 
3. Aluminum:  0.007 inch thick. 
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4. Brass:  0.010 inch thick. 
5. Nickel-Copper Alloy:  0.005 inch thick. 

 
C. Wire:  0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-inch, soft-

annealed, galvanized steel. 
 

D. Weld-Attached Anchor Pins and Washers:  Copper-coated steel pin for capacitor-discharge welding 
and galvanized speed washer.  Pin length sufficient for insulation thickness indicated. 

 
1. Welded Pin Holding Capacity:  100 lb for direct pull perpendicular to the attached surface. 

 
E. Adhesive-Attached Anchor Pins and Speed Washers:  Galvanized steel plate, pin, and washer 

manufactured for attachment to duct and plenum with adhesive.  Pin length sufficient for insulation 
thickness indicated. 

 
1. Adhesive:  Recommended by the anchor pin manufacturer as appropriate for surface temperatures 

of ducts, plenums, and breechings; and to achieve a holding capacity of 100 lb for direct pull 
perpendicular to the adhered surface. 
 

 
2.4  FIELD-APPLIED JACKETS 
 

A. General:  ASTM C 921, Type 1, unless otherwise indicated. 
 

B. PVC Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for shop or field 
cutting and forming. 

 
1. Adhesive:  As recommended by insulation material manufacturer. 
2. PVC Jacket Color:  Color-code to match connected piping jackets based on materials contained 

within the piping system. 
 

C. Aluminum Jacket:  Deep corrugated sheets manufactured from aluminum alloy complying with ASTM 
B 209, and having an integrally bonded moisture barrier over entire surface in contact with insulation.  
Metal thickness and corrugation dimensions are scheduled at the end of this Section. 

 
1. Finish: Smooth or Stucco-embossed finish. 
2. Moisture Barrier:  1-mil- thick, heat-bonded polyethylene and kraft paper. 

 
 
2.5  VAPOR RETARDERS 
 

A. Mastics:  Materials recommended by insulation material manufacturer that are compatible with 
insulation materials, jackets, and substrates. 

 
 
PART 3 - EXECUTION 
 
 
3.1  EXAMINATION 
 

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application. 

 
B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
 
 
3.2  PREPARATION 
 



 

DUCT INSULATION 
15081 - 4 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will 
adversely affect insulation application. 

 
 
3.3  GENERAL APPLICATION REQUIREMENTS 
 

A. Apply insulation materials, accessories, and finishes according to the manufacturer's written 
instructions; with smooth, straight, and even surfaces; and free of voids throughout the length of ducts 
and fittings. 

 
B. Refer to schedules at the end of this Section for materials, forms, jackets, and thicknesses required for 

each duct system. 
 

C. Use accessories compatible with insulation materials and suitable for the service.  Use accessories that 
do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state. 

 
D. Apply multiple layers of insulation with longitudinal and end seams staggered. 

 
E. Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a vapor retarder. 

 
F. Keep insulation materials dry during application and finishing. 

 
G. Apply insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by the insulation material manufacturer. 
 

H. Apply insulation with the least number of joints practical. 
 

I. Apply insulation over fittings and specialties, with continuous thermal and vapor-retarder integrity, 
unless otherwise indicated. 

 
J. Hangers and Anchors:  Where vapor retarder is indicated, seal penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-retarder mastic.  Apply insulation continuously 
through hangers and around anchor attachments. 

 
K. Insulation Terminations:  For insulation application where vapor retarders are indicated, seal ends with 

a compound recommended by the insulation material manufacturer to maintain vapor retarder. 
 

L. Apply insulation with integral jackets as follows: 
 

1. Pull jacket tight and smooth. 
2. Joints and Seams:  Cover with tape and vapor retarder as recommended by insulation material 

manufacturer to maintain vapor seal. 
3. Vapor-Retarder Mastics:  Where vapor retarders are indicated, apply mastic on seams and joints 

and at ends adjacent to duct flanges and fittings. 
 

M. Cut insulation according to manufacturer's written instructions to prevent compressing insulation to 
less than 75 percent of its nominal thickness. 

 
N. Install vapor-retarder mastic on ducts and plenums scheduled to receive vapor retarders. 

 
1. Ducts with Vapor Retarders:  Overlap insulation facing at seams and seal with vapor-retarder 

mastic and pressure-sensitive tape having same facing as insulation.  Repair punctures, tears, and 
penetrations with tape or mastic to maintain vapor-retarder seal. 

2.  Ducts without Vapor Retarders:  Overlap insulation facing at seams and secure with outward 
clinching staples and pressure-sensitive tape having same facing as insulation. 

 
O. Roof Penetrations:  Apply insulation for interior applications to a point even with top of roof flashing. 
 

1. Seal penetrations with vapor-retarder mastic. 
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2. Apply insulation for exterior applications tightly joined to interior insulation ends. 
3. Seal insulation to roof flashing with vapor-retarder mastic. 

 
P. Interior Wall and Partition Penetrations:  Apply insulation continuously through walls and partitions, 

except fire-rated walls and partitions. 
 

Q. Fire-Rated Wall and Partition Penetrations:  Terminate insulation at fire/smoke damper sleeves for 
fire-rated wall and partition penetrations. 

 
R. Floor Penetrations:  Terminate insulation at underside of floor assembly and at floor support at top of 

floor. 
 

1. For insulation indicated to have vapor retarders, taper termination and seal insulation ends with 
vapor-retarder mastic. 

 
 
3.4  MINERAL-FIBER INSULATION APPLICATION 
 

A. Blanket Applications for Ducts and Plenums:  Secure blanket insulation with adhesive and anchor pins 
and speed washers. 

 
1. Apply adhesives according to manufacturer's recommended coverage rates per square foot, for 100 

percent coverage of duct and plenum surfaces. 
2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions. 
3. Install anchor pins and speed washers on sides and bottom of horizontal ducts and sides of vertical 

ducts as follows: 
 

a. On duct sides with dimensions 18 inches and smaller, along longitudinal centerline of duct.  
Space 3 inches maximum from insulation end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches.  Space 16 inches o.c. each way, and 3 
inches maximum from insulation joints.  Apply additional pins and clips to hold insulation 
tightly against surface at cross bracing. 

c. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not overcompress insulation during installation. 

 
4. Impale insulation over anchors and attach speed washers. 
5. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing. 
6. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches 

from one edge and one end of insulation segment.  Secure laps to adjacent insulation segment with 
1/2-inch staples, 1 inch o.c., and cover with pressure-sensitive tape having same facing as 
insulation. 

7. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints.  Secure 
with steel band at end joints and spaced a maximum of 18 inches o.c. 

8. Apply insulation on rectangular duct elbows and transitions with a full insulation segment for each 
surface.  Apply insulation on round and flat-oval duct elbows with individually mitered gores cut 
to fit the elbow. 

9. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface with 6-
inch- wide strips of the same material used to insulate duct.  Secure on alternating sides of 
stiffener, hanger, and flange with anchor pins spaced 6 inches o.c. 

10. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated to 
receive vapor retarder. 

 
B. Board Applications for Ducts and Plenums:  Secure board insulation with adhesive and anchor pins 

and speed washers. 
 

1. Apply adhesives according to manufacturer's recommended coverage rates per square foot, for 100 
percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions. 
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3. Space anchor pins as follows: 
 

a. On duct sides with dimensions 18 inches and smaller, along longitudinal centerline of duct.  
Space 3 inches maximum from insulation end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches.  Space 16 inches o.c. each way, and 3 
inches maximum from insulation joints. Apply additional pins and clips to hold insulation 
tightly against surface at cross bracing. 

c. Anchor pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not overcompress insulation during installation. 

 
4. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation 

surface.  Cover exposed pins and washers with tape matching insulation facing. 
5. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches 

from one edge and one end of insulation segment.  Secure laps to adjacent insulation segment with 
1/2-inch staples, 1 inch o.c., and cover with pressure-sensitive tape having same facing as 
insulation. 

6. Apply insulation on rectangular duct elbows and transitions with a full insulation segment for each 
surface.  Groove and score insulation to fit as closely as possible to outside and inside radius of 
elbows.  Apply insulation on round and flat-oval duct elbows with individually mitered gores cut 
to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond the insulation surface with 6-
inch- wide strips of the same material used to insulate duct.  Secure on alternating sides of 
stiffener, hanger, and flange with anchor pins spaced 6 inches o.c. 

8. Apply vapor-retarder mastic to open joints, breaks, and punctures for insulation indicated to 
receive vapor retarder. 

 
 
3.5  DUCT SYSTEM APPLICATIONS 
 

A. Insulation materials and thicknesses are specified in schedules at the end of this Section. 
 

B. Materials and thicknesses for systems listed below are specified in schedules at the end of this Section. 
 

C. Insulate the following plenums and duct systems: 
 

1. Indoor supply-, return-, mixed-, and outside-air ductwork and plenums. 
 

D. Items Not Insulated:  Unless otherwise indicated, do not apply insulation to the following systems, 
materials, and equipment: 

 
1. Fibrous-glass ducts. 
2. Metal ducts with duct liner. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections. 
5. Flexible connectors. 
6. Vibration-control devices. 
7. Testing agency labels and stamps. 
8. Nameplates and data plates. 
9. Access panels and doors in air-distribution systems. 

 
 
3.6  INDOOR DUCT APPLICATION SCHEDULE 
 

A. Service:  Round, flat, oval and rectangular, low pressure round and medium pressure, supply-air and 
outside air and mixed air ducts, concealed.(Including inside fan rooms). 

 
1. Material:  Mineral-fiber blanket 
2. Thickness:  1-1/2 inches. 
3. Number of Layers: One. 
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4. Jacket: Reinforced Foil. 
5. Vapor Retarder Required: Yes. 

 
B. Service: Round, flat, oval and rectangular, low pressure round and medium pressure, supply-air, 

exposed. 
 

1. Material: Mineral-fiber blanket. 
2. Thickness: 1-1/2 inches. 
3. Number of Layers: One. 
4. Jacket: Aluminum  
5. Vapor Retarder Required: Yes. 

 
 

3.7   PLENUM APPLICATION SCHEDULE 
 

A. Service:  Rectangular, Outside Air Plenums. 
 

1.  Material: High density, mineral-fiber board 
2.  Thickness: 2 inches 
3.  Number of Layers: One 
4.  Field-Applied Jacket: Corrugated Aluminum   
5.  Vapor Retarder Required: Yes  

 
 

 
END OF SECTION 15081 
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SECTION 15170 - MOTORS 
 
 
PART 1  - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes basic requirements for factory-installed and field-installed motors. 
 

B. Related Sections include the following: 
 

1.  Division 15 Sections for application of motors and reference to specific motor requirements for 
motor-driven equipment. 

 
 
1.3 SUBMITTALS 
 

A. Product Data:  Show nameplate data and ratings; characteristics; mounting arrangements; size and location 
of winding termination lugs, conduit entry, and grounding lug; and coatings. 

 
B. Factory Test Reports:  For specified tests. 

 
C. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements. 

 
 
1.4 QUALITY ASSURANCE 
 

A. Comply with NFPA 70. 
 

B. Listing and Labeling:  Provide motors specified in this Section that are listed and labeled. 
 

1.  Terms "Listed and Labeled":  As defined in the National Electrical Code, Article 100. 
 

2.  Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" as 
defined in OSHA Regulation 1910.7. 

 
 
PART 2  - PRODUCTS 
 
 
2.1 BASIC MOTOR REQUIREMENTS 
 

A. Basic requirements apply to mechanical equipment motors, unless otherwise indicated. 
 

B. Motors 3/4 HP and Larger:  Polyphase. 
C. Motors Smaller than 3/4 HP:  Single phase. 
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D. Frequency Rating:  60 Hz. 

 
E. Voltage Rating:  Determined by voltage of circuit to which motor is connected. 

 
F. Service Factor:  According to NEMA MG 1, unless otherwise indicated. 

 
G. Capacity and Torque Characteristics:  Rated for continuous duty and sufficient to start, accelerate, and 

operate connected loads at designated speeds, in indicated environment, with indicated operating sequence, 
and without exceeding nameplate ratings or considering service factor. 

 
H. Enclosure:  Open dripproof, unless otherwise indicated. 

 
 
2.2 POLYPHASE MOTORS 
 

A. Description:  NEMA MG 1, medium induction motor. 
 

1.  Design Characteristics:  NEMA MG 1, Design B, unless otherwise indicated. 
2.  Energy-Efficient Design:  Where indicated. 
3.  Stator:  Copper windings, unless otherwise indicated.  Multispeed motors have separate winding 

for each speed. 
4.  Rotor:  Squirrel cage, unless otherwise indicated. 
5.  Bearings:  Double-shielded, prelubricated ball bearings suitable for radial and thrust loading. 
6.  Temperature Rise:  Match insulation rating, unless otherwise indicated. 
7.  Insulation:  Class F, unless otherwise indicated. 
8.  Class B Motor temperature rise. 
9.  Premium efficiency rated. 

 
B. Motors Used with Reduced-Inrush Controllers:  Match wiring connection requirements for indicated 

controller, with required motor leads brought to motor terminal box to suit control method. 
 

C. Motors Used with Variable-Frequency Controllers:  Ratings, characteristics, and features coordinated with 
and approved by controller manufacturer. 

 
1.  Critical vibration frequencies are not within operating range of controller output. 
2.  Temperature Rise:  Match rating for Class B insulation. 
3.  Insulation:  Class F. 
4.  Thermal Protection:  Where indicated, conform to NEMA MG 1 requirements for thermally 

protected motors. 
5.  Bearings:  Motor bearings shall be rated for an L-10 life in excess of 200,000 hours of continuous 

duty and shall be of the regreasable type with plugged drain fittings. 
6.  Service factor 1.15. 

    
D. Rugged-Duty Motors:  Where indicated, motors are totally enclosed with 1.25 minimum service factor, 

greased bearings, integral condensate drains, and capped relief vents.  Windings are insulated with 
nonhygroscopic material.  External finish is chemical-resistant paint over corrosion-resistant primer. 

 
E. Source Quality Control:  Perform the following routine tests according to NEMA MG 1: 

 
1.  Measurement of winding resistance. 
2.  No-load readings of current and speed at rated voltage and frequency. 
3.  Locked rotor current at rated frequency. 
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4.  High-potential test. 
5.  Alignment. 
6.  Document all tests and include in O&M Manual.   

 
 
2.3 SINGLE-PHASE MOTORS 
 

A. Type:  As indicated or selected by manufacturer from one of the following, to suit starting torque and other 
requirements of specific motor application. 

 
1.  Permanent-split capacitor. 
2.  Split-phase start, capacitor run. 
3.  Capacitor start, capacitor run. 

 
B. Shaded-Pole Motors:  Do not use, unless motors are smaller than 1/20 hp. 

 
C. Thermal Protection:  Where indicated or required, internal protection automatically opens power supply 

circuit to motor when winding temperature exceeds a safe value calibrated to temperature rating of motor 
insulation.  Thermal protection device automatically resets when motor temperature returns to normal 
range, unless otherwise indicated. 

 
D. Bearings:  Ball-bearing type for belt-connected motors and other motors with high radial forces on motor 

shaft.  Sealed, prelubricated sleeve bearings for other single-phase motors. 
 

E. Motors are to have the ECM label. 
 
 
PART 3 - EXECUTION 
 
 
3.1 ADJUSTING 
 

A. Use adjustable motor mounting bases for belt-driven motors. 
 

B. Align pulleys and install belts. 
 

C. Tension according to manufacturer's written instructions. 
 
 
 
END OF SECTION 15170 
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SECTION 15241-VIBRATION ISOLATION AND SEISMIC RESTRAINT 
 

PART 1 -  GENERAL 

 

1.1 DESCRIPTION  

 The work in this section consists of furnishing engineering and materials necessary for vibration                             
isolation and seismic restraints for equipment contained herein for the project.  

 Other sections of DIVISION 15 form a part of this section. Refer to all sections for a complete description 
of the work.   

 All mechanical equipment .75 HP and over listed in the equipment schedule shall be mounted on vibration 
isolators to prevent the transmission of objectionable vibration and vibration induced sound to the building 
structure.  

 All isolation materials, flexible connectors and seismic restraints shall be of the same manufacturer and 
shall be selected and certified using published or factory certified data. Any  variance or non-compliance 
with these specification requirements shall be corrected by the contractor in an approved manner. 

 The contractor and manufacturer of the isolation and seismic equipment shall refer to the isolator and 
seismic restraint schedulewhich lists isolator types, isolator deflections and seismic restraint type. Vibration 
isolators shall be selected in accordance with the equipment, pipe or duct weight distribution so as to 
produce reasonably uniform deflections. 

 Unless otherwise specified, all mechanical, electrical, and plumbing equipment, pipe, and duct shall be 
restrained to resist seismic forces. Restraints shall maintain equipment, piping, and duct work in a captive 
position. Restraint devices shall be designed and selected to meet the seismic requirements as defined in 
the latest issue of the IBC or local jurisdiction building code.  

These exceptions are based on IBC 2003.  Verify local code is the same.  The 2003 IBC requires that 
mechanical & electrical components be given an importance factor.  This importance factor is used to 
determine which equipment may or may not be exempt from seismic design force requirements.  The 
component importance factor is determined as follows:  

 I p =  1.5   Life-safety component is required to function after an earthquake. 
 I p  =  1.5   Component contains hazardous or flammable material. 
 I p  =  1.5    Storage racks in occupancies open to the general public (e.g., warehouse retail stores). 
 I p  =  1.0     All other components. 
 

In addition, for structures in Seismic Use Group III (Buildings having essential facility required for post 
earthquake recovery, and those containing substantial quantities of hazardous substances as designated by 
local building officials),  

I p  = 1.5 For components needed for continued operation of the facility or whose failure could 
impair the continued operation of the facility. This project shall use an IP = 1.5 

1.2 Seismic restraint shall not be required for the following: 

 Rigidly floor mounted mechanical, electrical, and plumbing components in all seismic design categories, 
where I p = 1.0 and flexible connections between the components and associated duct work, piping and 
conduit are provided, that are mounted at 4 feet (1219 mm) or less above a floor level and weight 400 
pounds (1780 N) or less and are not critical to the continued operation of the structure.  Suspended, wall 
mounted and flexibly mounted equipment are not included in this exclusion. 

 Hanging, wall mounted, and flexibly supported mechanical, plumbing and electrical components that 
weigh 20 pounds (89 N) or less, where I p = 1.0 and flexible connections are provided between the 
components and associated duct work, piping and conduit. 
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 Piping supported by individual clevis hangers where the distance, as measured from the top of the pipe to 
the supporting structure, is less than 12 inches (305mm) for the entire pipe run and the pipe can 
accommodate the expected deflections.  Trapeze or double rod hangers where the distance from the top of 
the trapeze or support to the structure is less than 12 inches for the entire run.  Hanger rods shall not be 
constructed in a manner that would subject the rod to bending moments (swivel, eye bolt, or vibration 
isolation hanger connection to structure). 

 High deformability piping (steel, copper, aluminum with welded, brazed, ground, or screwed connections) 
designated as having an Ip = 1.5 and a nominal pipe size of 1 inch (25 mm) or less where provisions are 
made to protect the piping from impact or to avoid the impact of larger piping or other mechanical 
equipment.  Note, any combination of piping supported on a trapeze where the total weight exceeds 10 lb/ 
ft. must be braced.  

 High deformability piping (steel, copper, aluminum with welded, brazed, ground, or screwed connections) 
and limited deformability piping (cast iron, FRP, PVC) designated with an Ip = 1.0 and a nominal pipe size 
of 1 inch and less in the mechanical equipment room, or 2” and less outside the mechanical equipment 
room.  

 HVAC ducts suspended from hangers that are 12 inches (305 mm) or less in length from the top of the duct 
to the supporting structure and the hangers are detailed to avoid significant bending of the hangers and 
their connections.  Duct must be positively attached to hanger with minimum #10 screws within 2” from 
the top of the duct. 

 HVAC duct with an I p = 1.5 that have a cross-section area less than 4 square feet.  HVAC ducts with an I 
P = 1.0 that have a cross sectional area of less than 6 square feet (0.557 m2). 

 Equipment items installed in-line with the duct system (e.g, fans, heat exchangers and humidifiers) with an 
operating weight less than 76 pounds (334 N).  Equipment must be rigidly attached to duct at inlet and 
outlet.  

 

1.3. MANUFACTURER’S RESPONSIBILITIES:  Manufacturer of vibration and seismic control products 
shall have the following responsibilities: 

 Determine vibration isolation and seismic restraint sizes and locations. 

 Provide piping, ductwork and equipment isolation systems and seismic restraints as scheduled or specified. 

 Provide installation instructions and shop drawings for all materials supplied under this section of the 
specifications. 

 Provide calculations to determine restraint loads resulting from seismic forces presented in local building 
code or IBC, Chapter 16 latest edition. Seismic calculations shall be certified by a licensed engineer in the 
employ of the seismic equipment manufacturer with a minimum 5 years experience. Provide calculations 
for all floor or roof  mounted equipment 400lbs (1780 N) or greater (20lbs (89 N)or greater for Ip=1.5), all 
suspended or wall mounted equipment 20lbs (89 N)or greater, and vibration isolated equipment 20lbs (89 
N)or greater. 

 Seismic restraint load ratings must be certified and substantiated by testing or calculations under direct 
control of a registered professional engineer.  

 Calculations and restraint device submittal drawings shall specify anchor bolt type, embedment, concrete 
compressive strength, minimum spacing between anchors, and minimum distances of anchors from 
concrete edges.  Concrete anchor locations shall not be near edges, stress joints, or an existing fracture.  All 
bolts shall be ASTM A307 or better.  

 

1.4 QUALITY CONTROL 

 The isolators and seismic restraint systems listed herein are as manufactured by Amber / Booth, Mason 
Industries Inc. (M.I.), Kinetics Noise Control Inc. (K.N.C.), Vibration Mounting & Controls, Inc. 
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(V.M.C.). Manufacturer must be a member of the Vibration Isolation and Seismic Control Manufacturers 
Association (VISCMA). 

 Steel components shall be cleaned and painted with industrial enamel.  All nuts, bolts and washers shall be 
zinc-electroplated.  Structural steel bases shall be thoroughly cleaned of welding slag and primed with 
zinc-chromate or metal etching primer.  

      All isolators, bases and seismic restraints exposed to the weather shall utilize cadmium-plated, epoxy coat 
or PVC coated springs and hot dipped galvanized steel components.  Nuts, bolts and washers may be zinc-
electroplated. Isolators for outdoor mounted equipment shall provide adequate restraint for the greater of 
either wind loads required by local codes or withstand a minimum of 30 lb. / sq. ft. applied to any exposed 
surface of the equipment.  

   Provide a written quality control procedure that outlines complete compliance of attachment of cabling 
restraints to brackets.  For swaged connections, provide a gage to verify swage.  For screw/clamp 
connection, provide torque values for attachment fasteners. 

  

1.5 SUBMITTALS 

 Submit shop drawings of all isolators, seismic restraints and calculations provided (para 1.3). 

 The manufacturer of vibration isolation products shall submit the following data for each piece of isolated 
equipment: clearly identified equipment tag, quantity and size of vibration isolators and seismic restraints 
for each piece of rotating isolated equipment. Submittals for mountings and hangers incorporating springs 
shall include spring diameter and free height, rated deflections, and solid load. Submittals for bases shall 
clearly identify locations for all mountings as well as all locations for attachment points of the equipment 
to the mounting base.  Submittals shall include seismic calculations signed and checked by a qualified 
licensed engineer in the employ of the manufacturer of the vibration isolators. Catalog cut sheets and 
installation instructions shall be included for each type of isolation mounting or seismic restraint used on 
equipment being isolated. 

Submit quality assurance procedures as required under 1.4.4 at time of isolator/seismic submittals.  
Submittal must be stamped by a registered professional engineer who is responsible for the seismic 
restraint design.  All vibration isolation/seismic submittals not complying with this certification will be 
rejected. 

Provide shop drawings indicating location of all specification SC cable restraints (section 2.3.2) required 
for pipe and ductwork.  Drawings must be stamped by manufacturer’s registered professional engineer. 

Mechanical, electrical and plumbing equipment manufacturers shall provide certification that their 
equipment is capable of resisting expected seismic loads without failure.  Equipment manufacturers shall 
provide suitable attachment points and/or instructions for attaching seismic restraints.   

Provide a certification from the seismic design engineer that the seismic restraints will comply with the 
applicable code requirements.  Certification must be stamped by a registered profession engineer.  

Provide a Certificate of Completion from the manufacturer’s representative upon completion of the job. 

 

PART 2 -  PRODUCTS 

 

2.1 VIBRATION ISOLATORS 

 Specification W:  a pad type mounting consisting of two layers of ribbed elastomeric pads with a ½” poro-
elastic vibration absorptive material bonded between them. Pads shall be sized for approximate deflection 
of  0.10”  to  0.18”. Pads shall be Amber / Booth Type NRC. 

 Specification A:  an elastomeric mounting having a steel baseplate with mounting holes and a threaded 
insert at top of the mounting for attaching equipment.  All metal parts shall be completely embedded in the 
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elastomeric material.  Mountings shall be designed for approximately 1/2” deflection, and incorporate a 
steel seismic snubber with all directional restraint.  Mountings shall be Amber/Booth Type SRVD.  

 Specification B:  an adjustable, freestanding, open spring mounting with combination leveling and 
equipment fastening bolt.  The spring shall be welded to the spring mounting baseplate and compression 
plate for stability.  The isolator shall be designed for a minimum kx/ky (horizontal-to-vertical spring rate) 
of 1.0.   An elastomeric pad having a minimum thickness of 1/4” shall be bonded to the baseplate.  Nuts, 
adjusting bolts and washers shall be zinc-electroplated to prevent corrosion. This type isolator must be used 
with specification SL seismic restraint (section 2.3.1).  Isolators shall be Amber/Booth Type SW. 

 Specification C:  a unitized adjustable, stable open spring isolator with a seismic restraint housing which 
serves as a blocking device during equipment installation.  The spring package shall include an elastomeric 
pad for high frequency absorption at the base of the spring.   The springs shall be designed for a minimum 
kx/ky (horizontal-to-vertical spring rate) of 1.0.  Nuts, adjusting bolts and washers shall be zinc-
electroplated to prevent corrosion.  The spring assembly shall be removable with equipment in place and 
shall fit within a welded steel enclosure consisting of a top plate and rigid lower housing.  Isolated seismic 
restraint bolts shall connect top plate to lower housing to resist seismic and wind forces in all directions 
and limit motion to a maximum of 1/4” movement before engaging.  Surfaces that engage under seismic 
motion shall be cushioned with a resilient elastomeric pad or grommet to protect equipment.  Top plate 
shall have adequate means for fastening to the equipment, and baseplate shall have adequate means for 
bolting to structure.  Entire assembly shall be rated to exceed the applied seismic load (para 1.3.4.).  
Seismic isolator shall be Amber/Booth Type CTER. 

 Specification D:  an elastomeric hanger consisting of a rectangular steel box capable of 200% minimum 
overload without visible deformation, 30 degree rod misalignment and an elastomeric isolation element 
designed for approximately 1/2” deflection. Hangers shall be Amber/Booth Type BRD. 

 Specification E:  a combination spring and elastomeric hanger consisting of a rectangular steel box capable 
of 200% minimum overload without visible deformation, 30 degree rod misalignment, coil spring, spring 
retainers and elastomeric element designed for approximately 1/2” deflection. The spring shall be designed 
for a minimum kx/ky (horizontal-to-vertical spring rate) of 1.0.  Spring hangers shall be Amber/Booth 
Type BSRA. 

 Specification F:  a set (two or more) of spring thrust resisting assemblies, which consist of coil springs, 
spring retainer, isolation washer, angle mounting brackets, and elastomeric tubing for isolating thrust 
resister rod from fan discharge. Thrust restraints shall be Amber / Booth Type TRK. 

 Specification SB:  a unitized adjustable open spring isolator and a welded steel housing designed to resist 
seismic forces in all directions. Restraint surfaces which engage under seismic motion shall be cushioned 
with a resilient elastomer to protect equipment. Restraints shall allow a maximum of 1/4” movement before 
engaging and shall allow for the spring to be changed if required.  Isolator shall be a stable spring with a 
minimum ky/ky of 1.0.  The spring package shall include an elastomeric pad for high frequency absorption 
at the base of the spring.  Nuts and bolts shall be zinc-electroplated to prevent corrosion.  Bolting 
equipment to isolator with bolts smaller than main adjusting bolt will not be allowed.  

 Base plate shall provide means for bolting to the structure.  Entire assembly shall be rated to exceed the 
applied seismic load (para 1.3.4.)  Mountings shall be Amber/Booth Type SWSR. 

 

2.2 BASES 

 Specification G:  a welded integral structural steel fan and motor base with NEMA standard motor slide 
rails and holes drilled to receive the fan and motor slide rails. The steel members shall be adequately sized 
to prevent distortion and misalignment of the drive, and specifically, shall be sized to limit deflection of the 
beam on the drive side to 0.05” due to starting torque.  Snubbers to prevent excessive motion on starting or 
stopping shall be furnished if required; however, the snubbers shall not be engaged under steady running 
conditions. Bases shall be Amber/Booth Type SFB. 
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 Specification H:  a welded WF (main member) structural steel base for increasing rigidity of equipment 
mounted thereon or for unitizing belt driven fans.  Fan bases shall have holes drilled to match fan and 
located to provide required center distance between fan and supplied NEMA standard motor slide rails.  
The steel members shall have minimum depth of 1/12” of the longest span, but not less than 6” deep.  
Junior beams and junior channels shall not be used.  Cross members shall be provided where necessary to 
support the equipment or to prevent twisting of the main members. Where height restrictions prevent the 
use of members having a depth of 1/12 of the longest span, beams of less depth may be used provided they 
have equal rigidity. Provide height-saving brackets for side mounting of the isolators.  Brackets for use 
with Specification type B isolators having 2.5” deflection or greater shall be of the precompression type to 
limit exposed bolt length.  Bases shall be Amber/Booth Type WSB. 

 Specification J:  a concrete inertia base consisting of perimeter structural steel concrete pouring form 
(CPF), reinforcing bars welded in place, bolting templates with anchor bolts and height-saving brackets for 
side mounting of the isolators.  Brackets for use with Specification type B isolators having 2.5” deflection 
or greater shall be of the pre-compression type to limit exposed bolt length.  The perimeter steel members 
shall have a minimum depth of 1/12 of the longest span, but not less than 6” deep.  The base shall be sized 
with a minimum overlap of 4” around the base of the equipment and, in the case of belt-driven equipment, 
4” beyond the end of the drive shaft.  Fan bases are to be supplied with NEMA standard motor slide rails.  
The bases for pumps shall be sized to support the suction elbow of end suction pumps and both the suction 
and discharge elbows of horizontal split-case pumps.  The bases shall be T-shaped where necessary to 
conserve space.  Inertia bases shall be Amber/Booth Type CPF. 

 

2.3 SEISMIC RESTRAINTS: 

 Specification SL:  a restraint assembly for floor mounted equipment consisting of welded steel interlocking 
assemblies welded or bolted securely to the equipment or the equipment bases and to the supporting 
structure.  Restraint assembly surfaces which engage under seismic motion shall be lined with a minimum 
¼” thick resilient elastomeric pad to protect equipment. Restraints shall be field adjustable and be 
positioned for 1/4” clearance as required to prevent interference during normal operation.  Restraint 
assembly shall have minimum rating of 2 times the catalog rating at 1 G as certified by independent 
laboratory test.  Restraint shall be Amber/Booth Type ER. 

 Specification SC:  a restraint assembly for suspended equipment, piping or ductwork consisting of high 
strength galvanized steel aircraft cable.  Cable must have Underwriters Laboratories listed certified break 
strength, and shall be color-coded for easy field verification. Secure cable to structure and to braced 
component through bracket or stake eye specifically designed to exceed cable restraint rated capacity.  
Cable must be manufactured to meet or exceed minimum materials and standard requirements per AISI 
Manual for structural applications of steel cables and ASTM A603.  Break strengths must be per ASTM E-
8 procedures.  Safety factor of 1.5 may be used when prestretched cable is used with end connections 
designed to meet the cable break strength.  Otherwise safety factor 3.76 must be used.  Cables shall be 
sized for a force as listed in section 1.3.  Cables shall be installed to prevent excessive seismic motion and 
so arranged that they do not engage during normal operation.  Restraint shall be type LRC. 

 

2.4 ROOFTOP UNIT CURBS AND ISOLATION SYSTEMS 

 Specification W:  Non-isolated seismically rated rooftop curb system that is flashed into roofing 
membrane. Air and watertight curb shall have a neoprene sponge seal at the top and be rigid enough 
provide continuous perimeter support for rooftop unit. Curb must provide means to positively anchor to 
concrete deck, or bolt or weld directly to structural steel to withstand seismic loading. Curb shall provide a 
means by which contractor supplied insulation may be installed for thermal insulation and acoustic 
attenuation.  Curbs shall accommodate roof pitch shown on drawings.  Curb shall use minimum 16 gage 
galvanized steel and shall be designed with crossbracing required to withstand the greater of seismic forces 
(para 1.3.4.) or wind loading per local building code.  Design must be certified by registered professional 
engineer in the employ of the manufacturer.  Seismic curbs shall be Amber/Booth Type RTC or equal. 
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 Specification X:  An extruded aluminum rail base for roof top air conditioning units consisting of top and 
bottom weatherproofed aluminum rails for mounting between equipment and roof curb, incorporating 
wind/seismic restraints and a continuous air and water seal which is protected from accidental puncture and 
direct sunlight by an aluminum weather shield.  Rails shall incorporate free standing, open spring isolators 
(minimum kx/ky of 1.0) properly spaced and sized around perimeter for the deflection listed in the 
isolation schedule.  To prevent leaks, rails shall be factory assembled (to the limits of freight carriers) and 
shipped as a one-piece unit. Where spliced, corners to be factory assembled.  Specification X rails may 
only be used where wind/seismic restraint are capable of withstanding seismic forces per paragraph 1.3.4.  
Seismic design of the curb supporting the isolation rail shall be provided by the roof curb manufacturer. 
Rails shall be Amber/Booth Type RTIR or equal. 

 Specification Y:  Seismically rated rooftop isolation curb system that is flashed into roofing membrane. 
Standard unit curb will not be used. Air and watertight upper curb shall have a neoprene sponge seal at the 
top and be rigid enough provide continuous perimeter support for rooftop unit. The upper curb shall be 
supported by type C isolators welded or bolted to continuous structural support which is positively 
anchored to concrete deck or bolted or welded to the structure to withstand seismic loading. An EPDM 
nylon reinforced airtight weatherproof seal shall consolidate the upper and lower curbs.  Weatherproof 
access doors shall be provided at each isolator to allow isolator adjustment.  Isolation curb shall provide a 
means by which contractor supplied insulation may be installed for thermal insulation and acoustic 
attenuation.  Curbs shall accommodate roof pitch shown on drawings.  Isolation curb shall use minimum 
16 gage galvanized steel and shall be designed with crossbracing required to withstand the greater of 
seismic forces (para 1.3.4.) or wind loading per local building code.  Design must be certified by registered 
professional engineer in the employ of the manufacturer.  Isolation curbs shall be Amber/Booth Type RTIC 
or equal. 

 

PART 3 - EXECUTION 

 

3.1 Isolator and seismic restraints shall be installed as recommended by the manufacturer.  Isolate all 
mechanical equipment 0.75 hp and over per the isolation schedule and these specifications. 

 

3.2 DUCT ISOLATION:   

 Isolate all duct work with a static pressure 2” W.C. and over in equipment rooms and to minimum of 50 
feet from the fan or rooftop unit. Use specification type E hangers or type SB (SX) floor mounts. 

 

3.3 INSTALLATION 

 Comply with manufacturer’s instructions for the installation and load application of vibration isolation 
materials and products.  Adjust to ensure that units do not exceed rated operating deflections or bottom out 
under loading, and are not short-circuited by other contacts or bearing points.  Remove space blocks and 
similar devices (if any) intended for temporary support during installation or shipping. 

 Locate isolation hangers as near the overhead support structure as possible. 

 Adjust leveling devices as required to distribute loading uniformly on isolators.  Shim units as required 
where leveling devices cannot be used to distribute loading properly. 

 Install isolated inertia base frames and steel bases on isolator units as indicated so that a minimum of 2 inch 
clearance below base will result when supported equipment has been installed and loaded for operation. 

 Roof curbs shall be installed directly to building structural steel or concrete roof deck.  Installation on top 
of steel deck or roofing material is not acceptable.  
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3.4 APPLICATION OF SEISMIC RESTRAINTS 

 ISOLATED EQUIPMENT  

 All floor mounted isolated equipment shall be protected with type SB or type C unitized isolator and 
restraint or with separate type SL restraints (minimum of 4) in conjunction with type B isolators.  For 
equipment with high center of gravity additional cable restraints shall be furnished, as required by isolation 
manufacturer, to limit forces and motion caused by rocking. 

 All suspended isolated equipment and vessels shall be protected with specification SC restraints.  Cables 
shall be installed to prevent excessive seismic motion and so arranged that they do not engage during 
normal operation. 

 Rigidly Mounted Equipment 

 Floor mounted which are not exempt (para.1.2.) shall be protected by properly sized anchor bolts with 
elastomeric grommets provided by the isolation manufacturer.  Suspended equipment shall be protected 
with type SC bracing.  

 PIPING 

 All gas piping shall be protected in all planes by SC restraints, designed to accommodate thermal 
movement as well as restrain seismic motion.   

 DUCT WORK 

 Duct work 6 square feet and larger in cross sectional area shall be protected in all planes by SC restraints.  
Locations shall be determined by the isolator supplier and shall include, but not be limited to: (1) at 
equipment connections as required to protect the connections.  (2) at all duct runs and duct run ends 
(transverse bracing and longitudinal bracing not to exceed spacing specified in Amber/Booth, or 
SMACNA guidelines). 

 The isolation and/or seismic restraints listed shall be furnished and installed for the equipment listed in the 
table below in accordance with the previous sections of this specification: 

 

3.5 QUALITY ASSURANCE  

 Representative of seismic restraint system manufacturer to walk the  project and provide documentation 
indicating conformance to ISAT shop drawing seismic restraint layout. 

 
 EQUIPMENT ISOLATION SCHEDULE (1)(4)     

     LOCATION     

  A'   B'   C'  

  CRITICAL   UPPER STORY  GRADE  

 (35'-50' SPAN)  (20'-35' SPAN)    

 ISOLATOR MINIMUM BASE (1) ISOLATOR MINIMUM BASE (1) ISOLATOR MINIMUM BASE (1) 

 TYPE DEFLECTIO
N TYPE TYPE DEFLECTIO

N TYPE TYPE DEFLECTIO
N TYPE 

EQUIPMENT  (IN)   (IN)   (IN)  
ROOFTOP AIR CONDITIONING UNITS          

REQUIRING WEATHER SEAL          
UP TO 5000 CFM (12 TON) SW 1.5 RTIR SW 0.75 RTIR    
OVER 5000 CFM (12 TON) CTER 2.5 RTIC CTER 1.5 RTIC    
OTHER TYPES          
UP TO 25 TONS CTER 1.5 (3) CTER 1.5 (3)    
OVER 25 TONS CTER 2.5 (3) CTER 1.5 (3)    

 

NOTES: 
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1) WITH TYPE ER SEISMIC SNUBBERS IF SW ISOLATORS ARE USED. NO ADDITIONAL 
SNUBBER IS REQUIRED FOR SWSR ISOLATORS. 

2) TYPE TRK THRUST RESISTORS REQUIRED ON ALL HIGH PRESSURE FAN SECTIONS, 
SUSPENDED AXIAL FLOW FANS AND ON FLOOR MOUNTED AXIAL FANS OPERATING 
AT 3" S.P. OR GREATER. 

3) WITH STEEL BASE TYPE WSB IF REQUIRED FOR SUPPORT. 

4) SEISMIC RESTRAINTS SC MUST BE USED WITH ALL SUSPENDED ISOLATED 
EQUIPMENT. 

  

END OF SECTION 15241 
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SECTION 15495 - NATURAL GAS PIPING & SYSTEM

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes piping, specialties, and accessories for natural gas systems within building and to
point indicated on the drawings. 

B. If the gas piping needs to go back underground use cathotic type protection after the meter.  This division is
to provide protection on the steel gas line per Questar guidelines for complete requirements.   SDR pipe is
also allowed after the meter, see Questar guidelines for complete requirements..

1.3 DEFINITIONS

A. Gas Service:  Pipe from gas main or other source to gas point of delivery for building being served.  Piping
includes gas service piping, gas valve, service pressure regulator, meter bar or meter support, and gas meter.

1.4 SUBMITTALS

A. General:  Submit each item in this Article according to the Conditions of the Contract and Division 1
Specification Sections.

B. Product Data for each type of natural gas specialty and special-duty valve.  Include pressure rating, rated
capacity, and settings of selected models.

C. Coordination Drawings for natural gas piping, including required clearances and relationship to other
services for same work areas.

D. Test reports specified in "Field Quality Control" Article in Part 3.

E. Maintenance data for natural gas specialties and special-duty valves to include in the operation and
maintenance manual specified in Division 1 Section "Contract Closeout."

1.5 QUALITY ASSURANCE

A. Comply with NFPA 54, "National Fuel Gas Code," for gas piping materials and components; installations;
and inspecting, testing, and purging.

B. Comply with NFPA 70, "National Electrical Code," for electrical connections between wiring and
electrically operated control devices.
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C. Provide listing/approval stamp, label, or other marking on equipment made to specified standards.

D. Listing and Labeling:  Provide equipment and accessories specified in this Section that are listed and
labeled.

1. Terms "Listed" and "Labeled":  As defined in National Electrical Code, Article 100.
2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory"

(NRTL) as defined in OSHA Regulation 1910.7.

E. Product Options:  Drawings indicate size, profiles, connections, dimensional requirements, and
characteristics of natural gas piping equipment, specialties, and accessories and are based on specific types
and models indicated.  Other manufacturers' equipment and components with equal performance
characteristics may be considered.  Refer to Division 1 Section "Substitutions."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Handling Flammable Liquids:  Remove and legally dispose of liquids from drips in existing gas piping. 
Handle cautiously to avoid spillage and ignition.  Notify gas supplier.  Handle flammable liquids used by
Installer with proper precautions and do not leave on premises from end of one day to beginning of next
day.

1.7 SEQUENCING AND SCHEDULING

A. Notification of Interruption of Service:  Notify each affected user when gas supply will be turned off.

B. Work Interruptions:  Leave gas piping systems in safe condition when interruptions in work occur during
repairs or alterations to existing gas piping systems.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Gas Stops, 2-Inch NPS and Smaller:

a. Hammond Valve Corp.
b. Jomar International, Ltd.
c. Maxitrol Co.
d. McDonald:  A.Y. McDonald Mfg. Co.
e. Milwaukee Valve Co., Inc.
f. Mueller Co.
g. National Meter.

2. Gas Valves, 2-Inch NPS and Smaller:

a. Conbraco Industries, Inc.; Apollo Div.
b. Core Industries, Inc.; Mueller Steam Specialty Div.
c. Huber:  J.M. Huber Corp.; Flow Control Div.
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d. McDonald:  A.Y. McDonald Mfg. Co.
e. Milliken Valve Co., Inc.
f. Milwaukee Valve Co., Inc.
g. Mueller Co.
h. National Meter.
i. Nordstrom Valves, Inc.
j. Olson Technologies, Inc.

3. Gas Valves, 2-1/2-Inch NPS and Larger:

a. Core Industries, Inc.; Mueller Steam Specialty Div.
b. Huber:  J.M. Huber Corp.; Flow Control Div.
c. Milliken Valve Co., Inc.
d. Nordstrom Valves, Inc.
e. Olson Technologies, Inc.
f. Xomox Corp.

4. Solenoid Valves:

a. Atkomatic Valve Co., Inc.
b. Automatic Switch Co.
c. Goyen Valve Corp.
d. Honeywell, Inc.; Skinner Valve Div.
e. ITT Fluid Technology Corp.; ITT Controls.
f. Magnatrol Valve Corp

5. Gas Pressure Regulators:

a. American Meter Co.
b. Equimeter, Inc.
c. Fisher Controls International, Inc.
d. Maxitrol Co.
e. National Meter.
f. Richards Industries, Inc.; Jordan Valve Div.
g. Schlumberger Industries; Gas Div.

2.2 PIPES AND TUBES

A. Steel Pipe:  ASTM A 53; Type E, electric-resistance welded or Type S, seamless; Grade B; Schedule 40;
black.

2.3 PIPE AND TUBE FITTINGS

A. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with threaded ends
conforming to ASME B1.20.1.

B. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends
conforming to ASME B1.20.1.

C. Cast-Iron Flanges and Flanged Fittings:  ASME B16.1, Classes 125 and 250.

D. Steel Fittings:  ASME B16.9, wrought steel, butt-welding type; and ASME B16.11, forged steel.
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E. Steel Flanges and Flanged Fittings:  ASME B16.5.

2.4 JOINING MATERIALS

A. Common Joining Materials:  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for
joining materials not included in this Section.

B. Joint Compound and Tape:  Suitable for natural gas.

C. Gasket Material:  Thickness, material, and type suitable for natural gas.

2.5 VALVES

A. Manual Valves:  Conform to standards listed or, where appropriate, to ANSI Z21.15.

B. Gas Valves, 2-Inch NPS and Smaller:  ASME B16.33, 150 psig WOG, bronze body, bronze plug,
straightaway pattern, square head, tapered-plug type, with threaded ends conforming to ASME B1.20.1.

C. Gas Valves, 2-Inch NPS and Smaller:  ASME B16.33, 125 psig WOG, cast-iron body, bronze plug,
straightaway pattern, square head, tapered-plug type, with threaded ends conforming to ASME B1.20.1.

D. Gas Valves, 2-Inch NPS and Smaller:  125 psig WOG minimum, equivalent to ASME B16.33, lubricated,
straightaway pattern, cast-iron or ductile-iron body.  Include tapered plug, O-ring seals, square or flat head,
and threaded ends conforming to ASME B1.20.1.

E. Gas Valves, 2-1/2-Inch NPS and Larger:  MSS SP-78, Class 125 or Class 175 WOG, lubricated-plug type,
semisteel body, wrench operated, with flanged ends.

F. Gas Valves, 2-1/2-Inch NPS and Larger:  MSS SP-78, Class 125 or Class 175 WOG, nonlubricated-plug
type with polytetrafluoroethylene (PTFE) lining or sleeve, semisteel body, wrench operated, with flanged
ends.

2.6 SPECIALTY VALVES

A. Automatic Shutoff Valves:  ANSI Z21.21, for operation by appliance automatic shutoff device.  2-inch NPS
and smaller with threaded ends conforming to ASME B1.20.1 and 2-1/2-inch NPS and larger with flanged
ends.

1. Operation:  Mechanical.
2. Operation:  Electrical.

B. Solenoid Valves:  Bronze, aluminum, or cast-iron body; 120 VAC, 60 Hz, Class B continuous-duty molded
coil; UL labeled and FM approved.  Include NEMA ISC 6, Type 4, coil enclosure and electrically opened
and closed dual coils.  Valve position is normally closed.  Include threaded ends conforming to
ASME B1.20.1 for 2-inch NPS and smaller and flanged ends for 2-1/2-inch NPS and larger.

2.7 PIPING SPECIALTIES

A. Gas Pressure Regulators:  ANSI Z21.18, single-stage, steel-jacketed, corrosion-resistant pressure regulators. 
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Include atmospheric vent, elevation compensator, with threaded ends conforming to ASME B1.20.1 for 2-
inch NPS and smaller and flanged ends for 2-1/2-inch NPS and larger.  Regulator pressure ratings, inlet and
outlet pressures, and flow volume in cubic feet per hour of natural gas at specific gravity required or as
indicated.

B. Flexible Connectors:  ANSI Z21.24, copper alloy.

C. Quick-Disconnect Devices:  ANSI Z21.41, ANSI Z21.41a, and ANSI Z21.41b convenience outlets and
matching plug connector.

2.8 PROTECTIVE COATING

A. Furnish pipe and fittings with factory-applied, corrosion-resistant polyethylene coating for use in corrosive
atmosphere.  Coating properties include the following:

1. Applied to pipe and fittings treated with compatible primer before applying tape.
2. Overall Thickness:  20 mils, synthetic adhesive.
3. Water-Vapor Transmission Rate:  Maximum 0.10 gal./100 sq. in..
4. Water Absorption:  0.02 percent maximum.

PART 3 - EXECUTION

3.1 PREPARATION

A. Close equipment shutoff valves before turning off gas to premises or section of piping.  Perform leakage
test as specified in "Field Quality Control" Article to determine that all equipment is turned off in affected
piping section.

B. Comply with NFPA 54 Paragraph "Prevention of Accidental Ignition."

3.2 PIPING APPLICATIONS

A. General:  Flanges, unions, transition and special fittings, and valves with pressure ratings same as or higher
than system pressure rating may be used in applications below, except where otherwise indicated.

B. Low-Pressure, 0.5 psig or Less, Natural Gas Systems:  Use the following:

1. 1-Inch NPS and Smaller:  Steel pipe, malleable-iron threaded fittings, and threaded joints.
2. 1-1/4- to 2-Inch NPS:  Steel pipe, malleable-iron threaded fittings, and threaded joints.
3. 2-1/2- to 4-Inch NPS:  Steel pipe, butt-welding fittings, and welded joints.

C. Medium-Pressure, 0.5 to 2 psig, Natural Gas Systems:  Use the following:

1. 1-Inch NPS and Smaller:  Steel pipe, butt-welding fittings, and welded joints.
2. 1-1/4-Inch NPS and Larger:  Steel pipe, butt-welding fittings, and welded joints.

3.3 VALVE APPLICATIONS

A. Use gas stops for shutoff to appliances with 2-inch NPS or smaller low-pressure gas supply.



NATURAL GAS PIPING & SYSTEM   
15495 - 6

B. Use gas valves for shutoff to appliances with 2-1/2-inch NPS or larger low-pressure gas supply and all sizes
for medium-pressure gas supply.

C. Use gas valves of sizes indicated for gas service piping, meters, mains, and where indicated.

3.4 PIPING INSTALLATIONS

A. Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping installation
requirements.

B. Concealed Locations:  Except as specified below, install concealed gas piping in airtight conduit
constructed of Schedule 40, seamless, black steel pipe with welded joints.  Vent conduit to outside and
terminate with screened vent cap.

1. Above-Ceiling Locations:  Gas piping may be installed in accessible spaces, subject to approval of
authorities having jurisdiction, whether or not such spaces are used as plenums.  Do not locate
valves in such spaces.

2. In Partitions:  Do not install concealed piping in solid partitions.  Protect tubing from physical
damage when installed inside partitions or hollow walls.

3. In Walls:  Gas piping with welded joints and protective wrapping specified in "Protective Coating"
Article in Part 2 may be installed in masonry walls, subject to approval of authorities having
jurisdiction.

4. Prohibited Locations:  Do not install gas piping in or through circulating air ducts, clothes or trash
chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.

C. Drips and Sediment Traps:  Install drips at points where condensate may collect.  Include outlets of gas
meters.  Locate where readily accessible to permit cleaning and emptying.  Do not install where condensate
would be subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use
minimum-length nipple of 3 pipe diameters, but not less than 3 inches long, and same size as
connected pipe.  Install with space between bottom of drip and floor for removal of plug or cap.

D. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in
floor channels, except where indicated to be exposed to view.

E. Install gas piping at uniform grade of 0.1 percent slope upward toward risers.

F. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.

G. Connect branch piping from top or side of horizontal piping.

H. Install unions in pipes 2-inch NPS and smaller, adjacent to each valve, at final connection to each piece of
equipment, and elsewhere as indicated.  Unions are not required on flanged devices.

I. Install corrugated stainless-steel tube and fittings according to manufacturer's written instructions.  Include
striker plates to protect tubing from puncture where tubing is restrained and cannot move.

J. Install strainers on supply side of each control valve, gas pressure regulator, solenoid valve, and elsewhere
as indicated.
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K. Install dielectric fittings (unions and flanges) with ferrous and brass or bronze end connections, separated
by insulating material, where piping of dissimilar metals is joined.

L. Install dielectric fittings (unions and flanges) with 2 ferrous end connections, separated by insulating
material, at outlet from gas meter and, where indicated, for ferrous piping.

M. Install flanges on valves, specialties, and equipment having 2-1/2-inch NPS and larger connections.

N. Anchor piping to ensure proper direction of piping expansion and contraction.  Install expansion joints,
expansion loops, and pipe guides as indicated.

O. Install vent piping for gas pressure regulators and gas trains, extend outside building, and vent to
atmosphere.  Terminate vents with turned-down, reducing-elbow fittings with corrosion-resistant insect
screens in large end.

P. Install containment conduits for gas piping below slabs, within building, in gastight conduits extending
minimum of 4 inches outside building, and vented to atmosphere.  Terminate vents with turned-down,
reducing-elbow fittings with corrosion-resistant insect screens in large end.  Prepare and paint outside of
conduits with coal-tar epoxy-polyamide paint according to SSPC-Paint 16.

3.5 VALVE INSTALLATION

A. Install valves in accessible locations, protected from damage.  Tag valves with metal tag indicating piping
supplied.  Attach tag to valve with metal chain.

B. Install gas valve upstream from each gas pressure regulator.  Where 2 gas pressure regulators are installed
in series, valve is not required at second regulator.

C. Install pressure relief or pressure-limiting devices so they can be readily operated to determine if valve is
free; test to determine pressure at which they will operate; and examine for leakage when in closed position.

3.6 HANGER AND SUPPORT INSTALLATION

A. Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:

Pipe Size Rod Diameter Maximum Spacing

1 1/4 in. and smaller ½ in. 6 ft.
1-1/2 in. and 2 in. ½ in. 9 ft.
2-1/2 in. and 2 in. 5/8 in. 10 ft.

In addition to the spacing listed, an additional hanger shall be provided 1 foot 0 inches from each pipe drop,
rise or turn.

C. Support horizontal, corrugated stainless-steel tubing according to manufacturer's written instructions.

D. Support vertical pipe and tube at each floor.

3.7 CONNECTIONS
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A. Install gas piping next to equipment and appliances using gas to allow service and maintenance.

B. Connect gas piping to equipment and appliances using gas with shutoff valves and unions.  Install gas valve
upstream from and within 72 inches of each appliance using gas.  Install union or flanged connection
downstream from valve.  Include flexible connectors when indicated.

C. Sediment Traps:  Install tee fitting with capped nipple in bottom forming drip, as close as practical to inlet
for appliance using gas.

D. Electrical Connections:  Wiring is specified in Division 16 Sections.

3.8 ELECTRICAL BONDING AND GROUNDING

A. Install aboveground portions of natural gas piping systems that are upstream from equipment shutoff valves,
electrically continuous, and bonded to grounding electrode according to NFPA 70.

B. Do not use gas piping as grounding electrode.

3.9 FIELD QUALITY CONTROL

A. Inspect, test, and purge piping according to NFPA 54, Part 4 "Gas Piping Inspection, Testing, and Purging"
and requirements of authorities having jurisdiction.

B. Repair leaks and defects with new materials and retest system until satisfactory results are obtained.

C. Report test results promptly and in writing to Architect and authorities having jurisdiction.

D. Verify capacities and pressure ratings of gas meters, regulators, valves, and specialties.

E. Verify correct pressure settings for pressure regulators.

F. Verify that specified piping tests are complete.

3.10  ADJUSTING

A. Adjust controls and safety devices.  Replace damaged and malfunctioning controls and safety devices.

END OF SECTION 15495
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SECTION 15700 - ROOFTOP AIR CONDITIONERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following rooftop air conditioners:  

1. Cooling and heating units 7-1/2 tons.  (Fans & compressors are to be internally spring isolated.) 

B. This section includes zone dampers and controllers which are compatible with the roof top units. 

1.2 SUBMITTALS 

A. Product Data:  For each model indicated. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field connection.  
Prepare the following by or under the supervision of a qualified professional engineer: 

1. Design Calculations:  Calculate requirements for selecting vibration isolators and for designing 
vibration isolation bases. 

2. Detail mounting, securing, and flashing of roof curb to roof structure.  Indicate coordinating 
requirements with roof membrane system. 

3. Wiring Diagrams:  Power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and maintenance data. 

E. Warranties:  Special warranties specified in this Section. 

F. Rooftop unit fans and compressors are to be spring isolated.   

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended 
use. 

B. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Code for Mechanical 
Refrigeration." 

C. Energy-Efficiency Ratio:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy Efficient 
Design of New Buildings except Low-Rise Residential Buildings." 

D. Coefficient of Performance:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy Efficient 
Design of New Buildings except Low-Rise Residential Buildings." 
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E. Comply with NFPA 54 for gas-fired furnace section. 

F. ARI Compliance for Units with Capacities Less Than 135,000 Btuh:  Rate rooftop air-conditioner 
capacity according to ARI 210/240, "Unitary Air-Conditioning and Air-Source Heat Pump Equipment." 

1. Sound Power Level Ratings:  Comply with ARI 270, "Sound Rating of Outdoor Unitary 
Equipment." 

G. ARI Compliance for Units with Capacities 135,000 Btuh and More:  Rate rooftop air-conditioner capacity 
according to ARI 340/360, "Commercial and Industrial Unitary Air-Conditioning and Heat Pump 
Equipment." 

1. Sound Power Level Ratings:  Comply with ARI 270, "Sound Rating of Outdoor Unitary 
Equipment." 

1.4 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace components of 
rooftop air conditioners that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years from date 
of Substantial Completion. 

2. Warranty Period for Heat Exchangers:  Manufacturer's standard, but not less than 10 years from 
date of Substantial Completion. 

3. Warranty Period for Control Boards:  Manufacturer's standard, but not less than three years from 
date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply 
for product selection: 

 
1. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers 

specified. 

2.2 ROOFTOP AIR CONDITIONERS 7-1/2 TONS 

A. Manufacturers: 
 

1. Carrier Corp. 
2. McQuay International. 
3. Trane Company (The); North American Commercial Group. 
4. YORK International Corporation. 

B. Description:  Factory assembled and tested; designed for exterior installation; consisting of compressor, 
indoor and outside refrigerant coils, indoor fan and outside coil fan, refrigeration and temperature 
controls, filters, and dampers.  
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C. Casing:  Galvanized-steel construction with enamel paint finish, removable panels or access doors with 
neoprene gaskets for inspection and access to internal parts, minimum 1/2-inch- thick thermal insulation, 
knockouts for electrical and piping connections, exterior condensate drain connection, and lifting lugs. 

D. Indoor Fan:  Forward curved, centrifugal, belt driven with adjustable motor sheaves, grease-lubricated 
ball bearings, and motor. 

E. Outside Coil Fan:  Propeller type, directly driven by permanently lubricated motor. 

F. Refrigerant Coils:  Aluminum-plate fin and seamless copper tube in steel casing with equalizing-type 
vertical distributor. 

G. Compressor(s):  Two Insert number hermetic scroll compressors with integral vibration isolators, internal 
overcurrent and overtemperature protection, internal pressure relief, and crankcase heater(s). 

H. Refrigeration System: 

1. Compressor(s). 
2. Outside coil and fan. 
3. Indoor coil and fan. 
4. Four-way reversing valve and suction line accumulator. 
5. Check valves. 
6. Expansion valves with replaceable thermostatic elements. 
7. Refrigerant dryers. 
8. High-pressure switches. 
9. Low-pressure switches. 
10. Thermostats for coil freeze-up protection during low-ambient temperature operation or loss of air. 
11. Independent refrigerant circuits. 
12. Brass service valves installed in discharge and liquid lines. 
13. Charge of refrigerant. 
14. Hot-Gas Bypass:  Factory-installed valve. 
15. Timed Off Control:  Automatic-reset control shuts compressor off after five minutes. 

I. Filters:  2-inch- thick, fiberglass, pleated, throwaway filters in filter rack. 

J. Heat Exchanger:  Stainless-steel construction for natural-gas-fired burners with the following controls: 

1. Redundant dual gas valve with manual shutoff. 
2. Direct-spark pilot ignition. 
3. Electronic flame sensor. 
4. Induced-draft blower. 
5. Flame rollout switch. 

K. Economizer:  Return- and outside-air dampers with neoprene seals, outside-air filter, and hood. 

1. Damper Motor:  Fully modulating spring return with adjustable minimum position. 
2. Control:  Electronic-control system uses mixed-air temperature and selects between outside-air 

and return-air enthalpy to adjust mixing dampers. 

L. Unit Controls:  Solid-state control board and components contain at least the following features: 

1. Indoor fan on/off delay. 
2. Default control to ensure proper operation after power interruption. 
3. Service relay output. 
4. Unit diagnostics and diagnostic code storage. 
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5. Field-adjustable control parameters. 

M. Electromechanical Thermostat:  Staged heating and cooling on subbase with manual system switch (on-
heat-auto-cool) and fan switch (auto-on). 

1. Night setback operation with single-stage heating control with seven-day 24-hour time clock with 
battery backup. 

2. Fan-proving switch to lock out unit if fan fails. 
3. Dirty-filter switch. 

N. Optional Accessories: 

1. Cold-Weather Kit:  Electric heater maintains temperature in gas burner compartment. 
2. PVC condensate drain trap. 
3. Dirty-filter switch. 
4. Power exhaust fan, centrifugal type. 
5. Vertical vent extension. 

O. Roof Curb:  Steel with corrosion-protection coating, gasketing, and factory-installed wood nailer; 
complying with NRCA standards; minimum height of 14 inches. 

P. Horizontal Discharge Roof Curb:  Steel with corrosion-protection coating, insulation,  gasketing, and 
factory-installed wood nailer, and configured to convert from downflow to horizontal airflow; complying 
with NRCA standards; minimum height of 14 inches.  Unit is to have thru the base gas connection. 

Q. Controls Interface: Provide with interface for direct communication with DDC system. The DDC system 
shall be able to monitor status of all points directly through the DDC system. No gateways shall be 
required. Coordinate with ATC contractor equipment necessary. 

2.3 MOTORS 

A. Comply with requirements in Division 15 Section "Motors." 

2.4 ZONE DAMPERS 

A. Provide zone dampers and actuators. Zone dampers are to be manufactured by the rooftop unit 
manufacturer and be compatible with the complete control system. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install units level and plumb, maintaining manufacturer's recommended clearances. Install according to 
ARI Guideline B. 

B. Curb Support:  Install roof curb on roof structure, level and secure, according to NRCA's "Low-Slope 
Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail for Rooftop Air 
Handling Units and Ducts."  Install and secure rooftop air conditioners on curbs and coordinate roof 
penetrations and flashing with roof construction. Secure units to curb support with anchor bolts. 
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3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to machine to allow service and maintenance. 

1. Gas Piping:  Comply with applicable requirements in Division 15 Section "Fuel Gas Piping."  
Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve 
with sufficient clearance for burner removal and service. 

C. Duct installation requirements are specified in other Division 15 Sections.  Drawings indicate the general 
arrangement of ducts.  The following are specific connection requirements: 

1. Install ducts to termination in roof curb. 
2. Remove roof decking only as required for passage of ducts.  Do not cut out decking under entire 

roof curb. 
3. Terminate return-air duct through roof structure and insulate space between roof and bottom of 

unit with 2-inch- thick, acoustic duct liner. 
4. Install normal-weight, 3000 psi, compressive strength (28-day) concrete mix inside roof curb, 4 

inches thick.  Concrete, formwork, and reinforcement are specified in Division 3. 

D. Electrical System Connections:  Comply with applicable requirements in Division 16 Sections for power 
wiring, switches, and motor controls. 

E. Ground equipment according to Division 16 Section "Grounding and Bonding." 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and 
adjust field-assembled components and equipment installation, including connections, and to assist in 
field testing.  Report results in writing. 

B. Perform the following field quality-control tests and inspections and prepare test reports: 

1. After installing rooftop air conditioners and after electrical circuitry has been energized, test units 
for compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor 

rotation and unit operation. 
4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

C. Remove malfunctioning units, replace with new units, and retest as specified above. 

3.4 ADJUSTING 

A. Adjust initial temperature set points. 

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

END OF SECTION 15700 
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SECTION 15815 - METAL DUCTS 
 
 
PART 1  - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
        

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes rectangular, round, and flat-oval metal ducts and plenums for heating, ventilating, 
and air-conditioning systems in pressure classes from minus 2- to plus 10-inch wg. 

 
 
1.3 DEFINITIONS 
 

A. Thermal Conductivity and Apparent Thermal Conductivity (k-Value):  As defined in ASTM C 168.  In this 
Section, these values are the result of the formula Btu x in./h x sq. ft. x deg F or W/m x K at the 
temperature differences specified.  Values are expressed as Btu or W. 

 
1.  Example:  Apparent Thermal Conductivity (k-Value):  0.26 or 0.037. 

 
 
1.4 SYSTEM DESCRIPTION 
 

A. Duct system design, as indicated, has been used to select and size air-moving and -distribution equipment 
and other components of air system.  Changes to layout or configuration of duct system must be 
specifically approved in writing by Architect.  Accompany requests for layout modifications with 
calculations showing that proposed layout will provide original design results without increasing system 
total pressure. 

 
 
1.5 SUBMITTALS 
 

A. Product Data:  For duct liner and sealing materials. 
 

B. Coordinate Shop Drawings: Provide scaled (1/4" = 1'-0") drawing for all ductwork showing details of the 
following 1. 

 
1.  Fabrication, assembly, and installation, including plans, elevations, sections, components, and 

attachments to other work. 
2.  Duct layout indicating pressure classifications and sizes on plans. 
3.  Fittings. 
4.  Reinforcement and spacing. 
5.  Seam and joint construction. 
6.  Penetrations through fire-rated and other partitions. 
7.  Terminal unit, coil, and humidifier installations. 
8.  Hangers and supports, including methods for building attachment, vibration isolation, seismic 

restraints, and duct attachment. 
9.  Ceiling suspension assembly members. 
10.  Other systems installed in same space as ducts. 
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11.  Ceiling- and wall-mounted access doors and panels required to provide access to dampers and 
other operating devices. 

12.  Coordination with ceiling-mounted items, including lighting fixtures, diffusers, grilles, speakers, 
sprinkler heads, access panels, and special moldings. 

 
B. Welding Certificates:  Copies of certificates indicating welding procedures and personnel comply with 

requirements in "Quality Assurance" Article. 
 

C. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements. 
 

D. Record Drawings:  Indicate actual routing, fitting details, reinforcement, support, and installed accessories 
and devices. 

 
 
1.6 QUALITY ASSURANCE 
 

A. Welding Standards:  Qualify welding procedures and welding personnel to perform welding processes for 
this Project according to AWS D1.1, "Structural Welding Code--Steel," for hangers and supports; AWS 
D1.2, "Structural Welding Code--Aluminum," for aluminum supporting members; and AWS D9.1, "Sheet 
Metal Welding Code," for duct joint and seam welding. 

 
B. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," unless otherwise 

indicated. 
 

C. Comply with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems," unless 
otherwise indicated. 

 
D. Comply with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking Operations," 

Chapter 3, "Duct System," for range hood ducts, unless otherwise indicated.  
 

E. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 
 
 
1.7 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver sealant and firestopping materials to site in original unopened containers or bundles with labels 
indicating manufacturer, product name and designation, color, expiration period for use, pot life, curing 
time, and mixing instructions for multicomponent materials. 

 
B. Store and handle sealant and firestopping materials according to manufacturer's written recommendations. 

 
C. All ductwork lined or bare shall be protected from corrosion and contamination caused by moisture and 

dirt.  All ductwork and openings tobe protected with reinforced plastic sheating until assembled in place.  
All open ends of ductwork to be covered.   

   
 
PART 2 - PRODUCTS 
 
 
2.1 SHEET METAL MATERIALS 
 

A. Galvanized, Sheet Steel:  Lock-forming quality; ASTM A 653/A 653M, G90 coating designation; mill-
phosphatized finish for surfaces of ducts exposed to view. 

 
B. Carbon-Steel Sheets:  ASTM A 366/A 366M, cold-rolled sheets; commercial quality; with oiled, exposed 

matte finish. 
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C. Stainless Steel:  ASTM A 480/A 480M, Type 304, sheet form with No. 4 finish for surfaces of ducts 

exposed to view; and Type 304, sheet form with No. 1 finish for concealed ducts. 
 

D. Aluminum Sheets:  ASTM B 209, Alloy 3003, Temper H14, sheet form with standard, one-side bright 
finish for ducts exposed to view and with mill finish for concealed ducts. 

 
E. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized, sheet 

metal ducts; compatible materials for aluminum and stainless-steel ducts. 
 

F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches. 

 
 
2.2 DUCT LINER 
 

A General:  Comply with NFPA 90A or NFPA 90B and NAIMA's "Fibrous Glass Duct Liner Standard." 
 

B Materials:  ASTM C 1071 with coated surface exposed to airstream to prevent erosion of glass fibers. 
 

1.  Thickness:  1 inch, unless otherwise indicated. 
2.  Thermal Conductivity (k-Value):  0.26 at 75 deg F mean temperature. 
3.  Fire-Hazard Classification:  Maximum flame-spread rating of 25 and smoke-developed rating of 

50, when tested according to ASTM C 411. 
4.  Liner Adhesive:  Comply with NFPA 90A or NFPA 90B and ASTM C 916. 
5.  Mechanical Fasteners:  Galvanized steel, suitable for adhesive attachment, mechanical attachment, 

or welding attachment to duct without damaging liner when applied as recommended by 
manufacturer and without causing leakage in duct. 
a. Tensile Strength:  Indefinitely sustain a 50-lb- tensile, dead-load test perpendicular to duct 

wall. 
b. Fastener Pin Length:  As required for thickness of insulation and without projecting more than 

1/8 inch into airstream. 
c. Adhesive for Attaching Mechanical Fasteners:  Comply with fire-hazard classification of duct 

liner system. 
d. Fastners are not to compress liner.    

6.  All edges shall be coated. 
 
 
2.3 SEALANT MATERIALS 
 

A. Joint and Seam Sealants, General:  The term "sealant" is not limited to materials of adhesive or mastic 
nature but includes tapes and combinations of open-weave fabric strips and mastics. 

 
1  Joint and Seam Tape:  2 inches wide; glass-fiber fabric reinforced. 
2.  Tape Sealing System:  Woven-fiber tape impregnated with a gypsum mineral compound and a 

modified acrylic/silicone activator to react exothermically with tape to form a hard, durable, 
airtight seal. 

3.  Joint and Seam Sealant:  One-part, nonsag, solvent-release-curing, polymerized butyl sealant, 
formulated with a minimum of 75 percent solids. 

4.  Flanged Joint Mastics:  One-part, acid-curing, silicone, elastomeric joint sealants, complying with 
ASTM C 920, Type S, Grade NS, Class 25, Use O. 
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2.4 HANGERS AND SUPPORTS 
 

A. Building Attachments:  Concrete inserts, cast in place inserts, or structural-steel fasteners appropriate for 
building materials. 

 
B. Hanger Materials:  Galvanized, sheet steel or round, threaded steel rod. 

 
1.  Hangers Installed in Corrosive Atmospheres:  Electrogalvanized, all-thread rod or galvanized rods 

with threads painted after installation. 
2.  Straps and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards--Metal and 

Flexible" for sheet steel width and thickness and for steel rod diameters. 
 

C. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 
materials. 

 
D. Trapeze and Riser Supports:  Steel shapes complying with ASTM A 36/A 36M. 

 
1.  Supports for Galvanized-Steel Ducts:  Galvanized steel shapes and plates. 
2.  Supports for Stainless-Steel Ducts:  Stainless-steel support materials. 
3.  Supports for Aluminum Ducts:  Aluminum support materials, unless materials are electrolytically 

separated from ductwork. 
 
 
2.5 RECTANGULAR DUCT FABRICATION 
 

A. General:  Fabricate ducts, elbows, transitions, offsets, branch connections, and other construction with 
galvanized, sheet steel, according to SMACNA's "HVAC Duct Construction Standards--Metal and 
Flexible."  Comply with requirements for metal thickness, reinforcing types and intervals, tie-rod 
applications, and joint types and intervals. 
1.  Lengths:  Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class 

required for pressure classification. 
2.  Materials:  Free from visual imperfections such as pitting, seam marks, roller marks, stains, and 

discolorations. 
 

B. Static-Pressure Classification: Unless otherwise indicated, construct ducts to the following: 
 
  1.  Supply ducts from roof top units: 2-inch wg 
  2.  Return duct: 2-inch wg, negative 
    

C. Cross Breaking or Cross Beading:  Cross break or cross bead duct sides 19 inches and larger and 0.0359 
inch thick or less, with more than 10 sq. ft. of unbraced panel area, unless ducts are lined. 

 
 
2.6 SHOP APPLICATION OF LINER IN RECTANGULAR DUCTS 
 

A. Adhere a single layer of indicated thickness of duct liner with 90 percent coverage of adhesive at liner 
contact surface area.  Multiple layers of insulation to achieve indicated thickness are prohibited. 

 
B. Apply adhesive to liner facing in direction of airflow not receiving metal nosing. 

 
C. Butt transverse joints without gaps and coat joint with adhesive. 

 
D. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge overlapping. 

 
E. Do not apply liners in rectangular ducts with longitudinal joints, except at corners of ducts, unless duct size 

and standard liner product dimensions make longitudinal joints necessary. 
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F. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm. 

  
G. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 inches 

transversely around perimeter; at 3 inches from transverse joints and at intervals not exceeding 18 inches 
longitudinally. 

 
H. Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel or 

"Z" profile or are integrally formed from duct wall.  Fabricate edge facings at the following locations: 
 

1.  Fan discharge. 
2.  Intervals of lined duct preceding unlined duct. 
3.  Upstream edges of transverse joints in ducts with air velocity greater than 2000 fpm.. 

 
I. Terminate liner with duct buildouts installed in ducts to attach dampers, turning vane assemblies, and other 

devices.  Fabricated buildouts (metal hat sections) or other buildout means are optional; when used, secure 
buildouts to duct wall with bolts, screws, rivets, or welds.  Terminate liner at fire dampers at connection to 
fire-damper sleeve. 

 
J. All rectangular low-pressure supply air, return air, and mixed air ducts shall be lined with 1 inch of 

fiberglass insulation.  Duct dimensions shall be increased 2 inches on each side from those shown on 
drawings to accommodate insulation.  See Section 15081 for detailed requirements for duct lining.  Exhaust 
ducts shall be similarly lined except for the following ducts, which shall receive no insulation:  

 
1.  Exhaust ductwork from shower rooms and locker rooms. 

 
 
2.7 ROUND AND FLAT-OVAL DUCT FABRICATION 
 

A. General:  Diameter as applied to flat-oval ducts in this Article is the diameter of the size of round duct that 
has a circumference equal to perimeter of a given size of flat-oval duct. 

 
B. Round Ducts:  Fabricate supply ducts of galvanized steel according to SMACNA's "HVAC Duct 

Construction Standards--Metal and Flexible." 
C. Flat-Oval Ducts:  Fabricate supply ducts with standard spiral lock seams or with butt-welded longitudinal 

seams according to SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 
 
 
2.8 ROUND AND FLAT-OVAL SUPPLY AND EXHAUST FITTING FABRICATION 
 

A. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's "HVAC Duct 
Construction Standards--Metal and Flexible," with metal thicknesses specified for longitudinal seam 
straight duct. 

 
B. Diverging-Flow Fittings:  Fabricate with a reduced entrance to branch taps with no excess material 

projecting from body onto branch tap entrance. 
 

C. Elbows:  Fabricate in die-formed, gored, pleated, or mitered construction.  Fabricate bend radius of die-
formed, gored, and pleated elbows one and one-half times elbow diameter.  Unless elbow construction type 
is indicated, fabricate elbows as follows: 

 
1.  Mitered-Elbow Radius and Number of Pieces:  Welded construction complying with SMACNA's 

"HVAC Duct Construction Standards--Metal and Flexible," unless otherwise indicated. 
2.  Round Mitered Elbows:  Welded construction with the following metal thickness for pressure 

classes from minus 2- to plus 2-inch wg: 
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a. Ducts 3 to 26 Inches in Diameter:  0.028 inch. 
b. Ducts 27 to 36 Inches in Diameter:  0.034 inch. 
c. Ducts 37 to 50 Inches in Diameter:  0.040 inch. 

 
3.  Round Mitered Elbows:  Welded construction with the following metal thickness for pressure 

classes from 2- to 10-inch wg: 
 

a. Ducts 3 to 14 Inches in Diameter:  0.028 inch. 
b. Ducts 15 to 26 Inches in Diameter:  0.034 inch. 
c. Ducts 27 to 50 Inches in Diameter:  0.040 inch. 

 
4.  Flat-Oval Mitered Elbows:  Welded construction with same metal thickness as longitudinal seam 

flat-oval duct. 
5.  90-Degree, Two-Piece, Mitered Elbows:  Use only for supply systems, or exhaust systems for 

material-handling classes A and B; and only where space restrictions do not permit using 1.5 bend 
radius elbows.  Fabricate with single-thickness turning vanes. 

6.  Round Elbows, 8 Inches and Smaller:  Fabricate die-formed elbows for 45- and 90-degree elbows 
and pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate nonstandard bend-angle 
configuration or nonstandard diameter elbows with gored construction. 

7.  Round Elbows, 9 through 14 Inches:  Fabricate gored or pleated elbows for 30, 45, 60, and 90 
degrees, unless space restrictions require a mitered elbow.  Fabricate nonstandard bend-angle 
configuration or nonstandard diameter elbows with gored construction. 

8.  Round Elbows, Larger Than 14 Inches, and All Flat-Oval Elbows:  Fabricate gored elbows, unless 
space restrictions require a mitered elbow. 

9.  Die-Formed Elbows for Sizes through 8 Inches and All Pressures:  0.040 inch thick with two-
piece welded construction. 

10.  Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified above. 
11.  Flat-Oval Elbow Metal Thickness:  Same as longitudinal seam flat-oval duct specified above. 
12.  Pleated Elbows for Sizes through 14 Inches and Pressures through 10-Inch wg:  0.022 inch. 

 
           
PART 3 - EXECUTION 
                
 
3.1 DUCT INSTALLATION, GENERAL 
 

A. Duct installation requirements are specified in other Division 15 Sections.  Drawings indicate general 
arrangement of ducts, fittings, and accessories. 

 
B. Construct and install each duct system for the specific duct pressure classification indicated. 

 
C. Install round and flat-oval ducts in lengths not less than 12 feet, unless interrupted by fittings. 

 
D. Install ducts with fewest possible joints. 

 
E. Install fabricated fittings for changes in directions, changes in size and shape, and connections. 

 
F. Install couplings tight to duct wall surface with a minimum of projections into duct. 

 
G. Install ducts, unless otherwise indicated, vertically and horizontally, parallel and perpendicular to building 

lines; avoid diagonal runs. 
 

H. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure 
elements of building. 

 
I. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 
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J. Conceal ducts from view in finished spaces.  Do not encase horizontal runs in solid partitions, unless 

specifically indicated. 
 
K. Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, and similar 

finished work. 
 
L. Electrical Equipment Spaces:  Route ductwork to avoid passing through transformer vaults and electrical 

equipment spaces and enclosures. 
 
M. Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, and 

are exposed to view, conceal space between construction opening and duct or duct insulation with sheet 
metal flanges of same metal thickness as duct.  Overlap opening on four sides by at least 1-1/2 inches. 

 
N. Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, install 

appropriately rated fire and smoke damper, sleeve, and firestopping sealant.  Fire and smoke dampers are 
specified in Division 15 Section "Duct Accessories."  Firestopping materials and installation methods are 
specified in Division 7 Section "Firestopping." 

         
 
3.2 SEAM AND JOINT SEALING 
 

A. General:  Seal duct seams and joints according to the duct pressure class indicated and as described in 
SMACNA's "HVAC Duct Construction Standards--Metal and Flexible." 

 
B. Where ducts pass through interior partitions and exterior walls,  

   
 C. Pressure Classification Less Than 2-Inch wg:  Transverse joints. 
 
 D. Seal externally insulated ducts before insulation installation. 
 
  E. Seal all seams and joints of shower room exhaust duct work water tight with silicone.  Slope duct down to 

exhaust grille. 
 
 
3.3 HANGING AND SUPPORTING 
  
  A. Install rigid round, rectangular, and flat-oval metal duct with support systems indicated in SMACNA's 

"HVAC Duct Construction Standards--Metal and Flexible." 
 
  B. Support horizontal ducts within 24 inches of each elbow and within 48 inches of each branch 

intersection. 
 
  C. Support vertical ducts at a maximum interval of 8 feet and at each floor. 
 
  D. Install upper attachments to structures with an allowable load not exceeding one-fourth of failure 

(proof-test) load. 
 
  E. Install concrete inserts before placing concrete. 
        
  F. Install vertical and horizontal supports for ductwork located on the roof and other structures.  The 

support is to be per SMACNA’s supporting standards.  Supports are to be for lateral and longitudinal.  
 
3.4 CONNECTIONS 
 
  A. Connect equipment with flexible connectors according to Division 15 Section "Duct Accessories." 
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 B. For branch, outlet and inlet, and terminal unit connections, comply with SMACNA's "HVAC Duct 

Construction Standards--Metal and Flexible." 
      
 
3.5 FIELD QUALITY CONTROL 
 

A. Disassemble, reassemble, and seal segments of systems as required to accommodate leakage testing and as 
required for compliance with test requirements. 

 
B. Conduct tests, in presence of Architect, at static pressures equal to maximum design pressure of system or 

section being tested.  If pressure classifications are not indicated, test entire system at maximum system 
design pressure.  Do not pressurize systems above maximum design operating pressure.  Give seven days' 
advance notice for testing. 

 
C. Determine leakage from entire system or section of system by relating leakage to surface area of test 

section. 
 

D. Maximum Allowable Leakage:  Comply with requirements for Leakage Classification 3 for round and flat-
oval ducts, Leakage Classification 12 for rectangular ducts in pressure classifications less than and equal to 
2-inch wg (both positive and negative pressures), and Leakage Classification 6 for pressure classifications 
from 2- to 10-inch wg. 

 
E. Remake leaking joints and retest until leakage is less than maximum allowable. 

 
F. Leakage Test:  Perform tests according to SMACNA's "HVAC Air Duct Leakage Test Manual." 

    
 
3.6  ADJUSTING 
 

A. Adjust volume-control dampers in ducts, outlets, and inlets to achieve design airflow. 
 

B. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for detailed procedures. 
 
 
3.7  CLEANING 
 

A. After completing system installation, including outlet fittings and devices, inspect the system.  Vacuum 
ducts before final acceptance to remove dust and debris. 

 
 
3.8  DUCT LINER APPLICATION 
  

A. Insulation thickness: 1 inch. 
  

B. Line all supply ductwork downstream of terminal boxes, all return air and mixed air ductwork.  
 
 
3.9  PLENUM INSULATION 
 
 A. All supply, return, and mixed air plenums shall be lined with 1" thick duct liner. When the floor of the fan 

room is used as the bottom of the plenum, the floor shall not be lined. 
    
       
END OF SECTION 15815 
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SECTION 15820 - DUCT ACCESSORIES 
 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes the following: 
 

1.  Backdraft dampers. 
2.  Manual-volume dampers. 
3.  Fire and smoke dampers. 
4.  Turning vanes. 
5.  Duct-mounted access doors and panels. 
6.  Flexible ducts. 
7.  Flexible connectors. 
8.  Duct accessory hardware. 

  9.   High efficiency take-offs. 
   10.  Concealed damper regulators. 
   

B. Related Sections include the following: 
 

1.  Division 8 Section "Access Doors" for wall- and ceiling-mounted access doors and panels. 
2.  Division 15 Section "Diffusers, Registers, and Grilles." 
3.  Division 15 Section "Control Systems Equipment" for electric and pneumatic damper actuators. 
4.  Division 16 Section "Fire Alarm Systems" for duct-mounted fire and smoke detectors. 

 
 
1.3 SUBMITTALS 
 

A. Product Data:  For the following: 
 

1.  Backdraft dampers. 
2.  Manual-volume dampers. 
3.  Fire and smoke dampers. 
4.  Duct-mounted access doors and panels. 
5.  Flexible ducts. 
6.  Concealed damper regulators. 

   
B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loadings, required 

clearances, method of field assembly, components, location, and size of each field connection.  Detail the 
following: 

 
1.  Special fittings and manual- and automatic-volume-damper installations. 
2.  Fire- and smoke-damper installations, including sleeves and duct-mounted access doors and 

panels. 
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C. Product Certificates:  Submit certified test data on dynamic insertion loss; self-noise power levels; and 
airflow performance data, static-pressure loss, dimensions, and weights. 

 
 
1.4 QUALITY ASSURANCE 
 

A. NFPA Compliance:  Comply with the following NFPA standards: 
 

1.  NFPA 90A, "Installation of Air Conditioning and Ventilating Systems." 
2.  NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

 
 
1.5 EXTRA MATERIALS 
 

A. Furnish extra materials described below that match products installed, are packaged with protective 
covering for storage, and are identified with labels describing contents. 

 
1.  Fusible Links:  Furnish quantity equal to 10 percent of amount installed. 

 
 
PART 2 - PRODUCTS 
 
 
2.1 SHEET METAL MATERIALS 
 

A. Galvanized, Sheet Steel:  Lock-forming quality; ASTM A 653/A 653M, G90 coating designation; mill-
phosphatized finish for surfaces of ducts exposed to view. 

 
B. Carbon-Steel Sheets:  ASTM A 366/A 366M, cold-rolled sheets, commercial quality, with oiled, exposed 

matte finish. 
 

C. Aluminum Sheets:  ASTM B 209, Alloy 3003, Temper H14, sheet form; with standard, one-side bright 
finish for ducts exposed to view and mill finish for concealed ducts. 

 
D. Extruded Aluminum:  ASTM B 221, Alloy 6063, Temper T6. 

 
E. Reinforcement Shapes and Plates:  Galvanized steel reinforcement where installed on galvanized, sheet 

metal ducts; compatible materials for aluminum and stainless-steel ducts. 
 

F. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for 36-inch length or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches. 

 
 
2.2 BACKDRAFT DAMPERS 
 

A. Description:  Suitable for horizontal or vertical installations. 
 

B. Frame:  0.063-inch- thick extruded aluminum, with mounting flange. 
 
C. Blades:  0.050-inch- thick aluminum sheet. 

 
D. Blade Seals:  Neoprene. 

 
E. Blade Axles:  Nonferrous. 

 
F. Tie Bars and Brackets:  Aluminum. 
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G. Return:   Spring with adjustable tension adjustable counter balance. 

 
 
2.3 MANUAL-VOLUME DAMPERS 
 

A. General:  Factory fabricated with required hardware and accessories.  Stiffen damper blades for stability.  
Include locking device to hold single-blade dampers in a fixed position without vibration.  Close duct 
penetrations for damper components to seal duct consistent with pressure class. 

 
1.  Pressure Classifications of 3-Inch wg or Higher:  End bearings or other seals for ducts with axles 

full length of damper blades and bearings at both ends of operating shaft. 
 

B. Small  Volume Dampers: Dampers smaller than 4 square feet of face area.  Multiple- or single-blade, 
opposed-blade design as indicated, low-leakage rating, with linkage outside airstream, and suitable for 
horizontal or vertical applications. 

 
1.  Aluminum Frames:  Hat-shaped, 0.063-inch- thick, extruded-aluminum channels; frames with 

flanges where indicated for attaching to walls; and flangeless frames where indicated for installing 
in ducts. 

 
2.  Extruded-Aluminum Blades:  0.050-inch- thick extruded aluminum. 

 
3.  Blade Axles:  Nonferrous. 

 
4.  Tie Bars and Brackets:  Aluminum. 

 
C.  Large Volume Dampers: Dampers 4 square feet of face area and larger.  Multiple- or single-blade, parallel- 

or opposed-blade design as indicated, low-leakage rating, with linkage outside airstream, and suitable for 
horizontal or vertical applications. 

 
1.  Aluminum Frames:  Hat-shaped, 0.125-inch- thick, extruded-aluminum channels; frames with 

flanges where indicated for attaching to walls; and flangeless frames where indicated for installing 
in ducts. 

 
2.  Extruded-Aluminum Blades:  Minimum of 0.081-inch- thick, 6063T extruded aluminum. 

 
3.  Blade Axles:  Nonferrous. 

 
4.  Tie Bars and Brackets:  Aluminum. 

 
D. Jackshaft:  1-inch- diameter, galvanized steel pipe rotating within a pipe-bearing assembly mounted on 

supports at each mullion and at each end of multiple-damper assemblies. 
 

1.  Length and Number of Mountings:  Appropriate to connect linkage of each damper of a multiple-
damper assembly. 

 
E. Damper Hardware:  Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated 

steel, and a 3/4-inch hexagon locking nut.  Include center hole to suit damper operating-rod size.  Include 
elevated platform for insulated duct mounting. 

 
F. Each volume damper and splitter damper concealed above an inaccessible ceiling, etc., shall be provided 

with a shaft extended through the ceiling, to which shall be attached a chrome-plated or painted Ventlock 
No. 666 concealed damper regulator.  No. 680 Ventlock miter gears shall be used where necessary.. 
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2.4 COMBINATION FIRE-SMOKE DAMPERS 
 

A. General:  Labeled to UL 555S and meeting the code requirements.  Combination fire and smoke dampers 
shall be labeled for one-and-one-half-hour rating to UL 555 for rating assemblies less than 3 hours and 
three hours for rating assemblies 3 hours or more. 

 
B. Leakage Rate: Class 1 with less than 4 cfm square foot leakage at 1" w.g. static pressure. 

 
C. Pressure Rating: Fully operational will velocities to 4000 FPM and pressures in excess of 4" w.g. 
 
D. Fire Stat: Remotely resetable damper position with switches for remote indication.  High Temperature limit 

returns damper to protection mode when temperature reaches operational limit of damper/actuator 
assembly.  

 
E. Frame and Blades:  0.064-inch- thick, galvanized, sheet steel. 

 
F. Mounting Sleeve:  Factory-installed, 0.052-inch- thick, unless otherwise indicated, galvanized, sheet steel; 

length to suit wall or floor application. 
 

G. Damper Motors: Locate outside air stream unless otherwise indicated.  Provide for two-position action. 
 

1.  Electric of voltage to match fire alarm system (120V).  UL listed as part of damper assembly.  
2.  Outdoor Motors and Motors in Outside-Air Intakes:  Equip with O-ring gaskets designed to make 

motors weatherproof.  Equip motors with internal heaters to permit normal operation at minus 40 
deg F. 

 
H. Provide smoke dampers with two contactor indicators, one for the open position & one for the closed 

position. 
 
 
2.5 TURNING VANES 
 

A. Fabricate single blade vanes to comply with SMACNA's "HVAC Duct Construction Standards--Metal and 
Flexible." 

 
B. Acoustic Turning Vanes:  Fabricate of airfoil-shaped aluminum extrusions with perforated faces and 

fibrous-glass fill. 
 
 
2.6 DUCT-MOUNTED ACCESS DOORS AND PANELS 
 

A. General:  Fabricate doors and panels airtight and suitable for duct pressure class. 
 

B. Frame:  Galvanized, sheet steel, with bend-over tabs and foam gaskets. 
 

C. Door:  Double-wall, galvanized, sheet metal construction with insulation fill and thickness, and number of 
hinges and locks as indicated for duct pressure class.  Include vision panel where indicated.  Include 1-by-
1-inch butt or piano hinge and cam latches. 

 
D. Seal around frame attachment to duct and door to frame with neoprene or foam rubber. 

 
E. Insulation:  1-inch- thick, fibrous-glass or polystyrene-foam board. 
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2.7 FLEXIBLE CONNECTORS 
 

A. General:  Flame-retarded or noncombustible fabrics, coatings, and adhesives complying with UL 181, 
Class 1. 

 
B. Standard Metal-Edged Connectors:  Factory fabricated with a strip of fabric 3-1/2 inches wide attached to 

two strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized, sheet steel or 0.032-inch aluminum sheets.  
Select metal compatible with connected ducts. 

 
C. Flexible Connector Fabric:  Glass fabric double coated with a synthetic-rubber, weatherproof coating 

resistant to the sun's ultraviolet rays and ozone environment. 
 

1.  Minimum Weight:  26 oz./sq. yd.. 
2.  Tensile Strength:  530 lbf/inch in the warp, and 440 lbf/inch in the filling. 

 
 
2.8 FLEXIBLE DUCTS 
 

A. General:  Comply with UL 181, Class 1. 
 

B. Flexible Ducts, Insulated:  Factory-fabricated, insulated, round duct, with an outer jacket enclosing 1-1/2-
inch- thick, glass-fiber insulation around a continuous inner liner. 

 
1.  Reinforcement:  Steel-wire helix encapsulated in inner liner. 
2.  Outer Jacket:  Glass-reinforced, silver Mylar with a continuous hanging tab, integral fibrous-glass 

tape, and nylon hanging cord. 
3.  Inner Liner:  Polyethylene film. 

 
C. Pressure Rating:  6-inch wg positive, 1/2-inch wg negative. 

   
 D.  Flexible duct connections from the main trunk ducts to diffuser boots shall be furnished and installed as 

shown on the drawings.  Flexible ducts shall have compression fittings on both ends.  Flexible ducts shall 
connect to trunk duct with high efficiency takeoffs.  A balance damper with locking quadrant will be 
provided downstream of take-off from trunk duct.  

 
Ducts shall conform to the requirements for Class I connectors when tested in accordance with "Standard 
for Factory Made Air Ducts Materials and Air Duct Connectors" (UL 181).  Ducts shall also pass the 15 
minute U.L. flame penetration test as specified in the UL 181 Standard. 

 
 
2.9 ACCESSORY HARDWARE 
 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  
Size to allow insertion of pitot tube and other testing instruments, and length to suit duct insulation 
thickness. 

 
B. Splitter Damper Accessories:  Zinc-plated damper blade bracket; 1/4-inch, zinc-plated operating rod; and a 

duct-mounted, ball-joint bracket with flat rubber gasket and square-head set screw. 
 

C. Flexible Duct Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-
gear action, in sizes 3 to 18 inches to suit duct size. 

 
D. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease. 
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PART 3 - EXECUTION 
 
 
3.1 INSTALLATION 
 

A. Install duct accessories according to applicable details shown in SMACNA's "HVAC Duct Construction 
Standards--Metal and Flexible" for metal ducts and NAIMA's "Fibrous Glass Duct Construction Standards" 
for fibrous-glass ducts. 

 
B. Install volume dampers in lined duct; avoid damage to and erosion of duct liner. 

 
C. Provide test holes at fan inlet and outlet and elsewhere as indicated. 

 
D. Install fire and smoke dampers according to manufacturer's UL-approved written instructions. 

 
1.  Install fusible links in fire dampers. 

 
E. Install duct access panels for access to both sides of duct coils.  Install duct access panels downstream from 

volume dampers, fire dampers, turning vanes, and equipment. 
 

1.  Install duct access panels to allow access to interior of ducts for cleaning, inspecting, adjusting, 
and maintaining accessories and terminal units. 

2.  Install access panels on side of duct where adequate clearance is available. 
 

F. Label access doors according to Division 15 Section "Mechanical Identification." 
 

G. Where flexible duct is indicated, use insulated flexible duct for supply air  return and exhaust air.   
 
 
3.2 ADJUSTING 
 

A. Adjust duct accessories for proper settings. 
 

B. Adjust fire and smoke dampers for proper action. 
      

C. Final positioning of manual-volume dampers is specified in Division 15 Section "Testing, Adjusting, and 
Balancing." 

 
 
 
END OF SECTION 15820 
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SECTION 15855 - DIFFUSERS, REGISTERS, AND GRILLES 
 
 
PART 1 - GENERAL 
 
 
1.1  RELATED DOCUMENTS 
 

A Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
 
1.2  SUMMARY 
 

A This Section includes ceiling- and wall-mounted diffusers, registers, and grilles. 
 

B Related Sections include the following: 
 

1. Division 15 Section "Duct Accessories" for fire and smoke dampers and volume-control dampers 
not integral to diffusers, registers, and grilles. 

2. Division 15 Section "Testing, Adjusting, and Balancing" for balancing diffusers, registers, and 
grilles. 

 
 
1.3  DEFINITIONS 
 

A Diffuser:  Circular, square, or rectangular air distribution outlet, generally located in the ceiling and 
comprised of deflecting members discharging supply air in various directions and planes and arranged to 
promote mixing of primary air with secondary room air. 

 
B Grille:  A louvered or perforated covering for an opening in an air passage, which can be located in a 

sidewall, ceiling, or floor. 
 

C Register:  A combination grille and damper assembly over an air opening. 
 
 
1.4  SUBMITTALS 
 

A Product Data:  For each model indicated, include the following: 
 

1. Data Sheet:  For each type of air outlet and inlet, and accessory furnished; indicate construction, 
finish, and mounting details. 

2. Performance Data:  Include throw and drop, static-pressure drop, and noise ratings for each type of 
air outlet and inlet. 

3. Schedule of diffusers, registers, and grilles indicating drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

4. Assembly Drawing:  For each type of air outlet and inlet; indicate materials and methods of 
assembly of components. 

 
B Coordination Drawings:  Reflected ceiling plans and wall elevations drawn to scale to show locations and 

coordination of diffusers, registers, and grilles with other items installed in ceilings and walls. 
 

C Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors available for 
diffusers, registers, and grilles with factory-applied color finishes.  Colors to be off-white, unless 
otherwise selected by Architect during submittal stage. 
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D Samples for Verification:  Of diffusers, registers, and grilles, in manufacturer's standard sizes, showing 

the full range of colors.  Prepare Samples from the same material to be used for the Work. 
 
 
1.5  QUALITY ASSURANCE 
 

A Product Options:  Drawings and schedules indicate specific requirements of diffusers, registers, and 
grilles and are based on the specific requirements of the systems indicated.  

 
B NFPA Compliance:  Install diffusers, registers, and grilles according to NFPA 90A, "Standard for the 

Installation of Air-Conditioning and Ventilating Systems." 
 
 
PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 
 

A. Available Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

 
1. Air Factors  
2. Krueger  
3. Metal Aire 
4. Nailor 
5. Price  
6. Titus  

    
 
2.2  REGISTERS, GRILLES, & DIFFUSERS 
     
 A General:  The frames for all registers, grilles, and diffusers shall match type of ceiling where they are to 

be installed.  Special frames shall be provided for narrow T-bar ceilings.  Refer to reflected ceiling plan 
and other specification divisions for ceiling type.   

 
A. Ceiling supply air diffusers in rooms with ceilings shall be Titus Omni Architectural Square Panel 

with  baked enameled finish, directional blow clips, and earthquake tabs.  Border type shall match 
ceiling system. 

 
B. Ceiling supply air diffusers in rooms without ceilings shall be louvered faced Titus TDC, with 

opposed blade damper, baked enamel finish for four way blow pattern unless otherwise indicated. 
 

C. Linear ceiling diffusers shall be Titus FlowBar with slot width scheduled.  Border style shall be as 
selected by Architect to match ceiling system.  Diffusers to have insulated plenum and frame type 
to match ceiling construction. Linear diffusers and returns shall have a continuous look.  Active 
supply and return areas shall have insulated plenums.  In areas where the ceiling curves the 
diffuser shall also curve.  The supplier shall verify with the Architect and Engineer the exact arch 
of the linear diffusers before ordering.  All interior components of the linear and the plenums shall 
be painted flat black.  Exterior shall be white baked enamel finish. 

 
D. Floor supply and return registers and grilles shall be Titus CT-541 Linear Bar with Heavy Duty 

core support and Heavy Duty floor mounting frame Type 5 and Type A fasteners.   
 
E. Sidewall return-air grilles from floor to 6 feet 0 inches above the floor shall be sight-proof, heavy-

duty gymnasium type equal to Titus 33RL or 33RS with horizontal 40-degree deflection blades, 
baked enamel finish; grilles above 6 feet 0 inches from the floor shall be Titus 350RL, or 350RS 
with horizontal 40-degree deflection blades, baked enamel finish. 
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F. Ceiling return-air grilles in lay-in ceiling shall be Titus PAR-3, with removable perforated 
faceplate for lay-in T-bar application, baked enamel finish. 

 
G. Ceiling return-air grilles in other than lay-in ceiling shall be Titus 8F with perforated faceplate, 

baked enamel finish. 
 

H. Exhaust-air registers in lay-in T-bar ceiling shall be Titus PAR-3 with removable perforated 
faceplate and opposed-blade damper, baked enamel finish. 

 
I. Exhaust-air registers in other than lay-in ceilings shall be Titus 355FL or 355FS with 40-degree 

deflection horizontal extruded aluminum blades with opposed-blade damper, baked enamel finish.  
Exhaust registers from 6 feet 0 inches above floor shall be sight-proof, heavy-duty gymnasium 
type equal to Titus 33RL or 33RS with horizontal 40-degree deflection blades,  baked enamel 
finish with opposed blade damper. 

 
 
2.3  SOURCE QUALITY CONTROL 
 

A. Testing:  Test performance according to ASHRAE 70, "Method of Testing for Rating the Performance of 
Air Outlets and Inlets." 

 
 
PART 3 - EXECUTION 
 
 
3.1  EXAMINATION 
 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements 
for installation tolerances and other conditions affecting performance of equipment.  Do not proceed with 
installation until unsatisfactory conditions have been corrected. 

 
 
3.2  INSTALLATION 
 

A. Install diffusers, registers, and grilles level and plumb, according to manufacturer's written instructions, 
Coordination Drawings, original design, and referenced standards. 

 
B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and 

accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air 
volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where indicated, as 
much as practicable.  For units installed in lay-in ceiling panels, locate units in the center of the panel.  
Where architectural features or other items conflict with installation, notify Architect for a determination 
of final location. 

 
C. Install diffusers, registers, and grilles with airtight connection to ducts and to allow service and 

maintenance of dampers, air extractors, and fire dampers. 
 
 
3.3  ADJUSTING 
 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before 
starting air balancing. 

 
 
3.4  CLEANING 
 

A. After installation of diffusers, registers, and grilles, inspect exposed finish.  Clean exposed surfaces to 
remove burrs, dirt, and smudges.  Replace diffusers, registers, and grilles that have damaged finishes. 
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END OF SECTION 15855 
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SECTION 15975 – CONTROL SYSTEMS EQUIPMENT 
 
 
PART 1 - GENERAL 
 
 
1.1 SCOPE OF WORK 
 

A. The Building Automation System (BAS) manufacturer shall furnish and install a fully 
integrated building automation system, incorporating direct digital control (DDC) for 
energy management, equipment monitoring and control, and subsystems with open 
communications capabilities as herein specified.  

 
B. The installation of the control system shall be performed under the direct supervision of 

the controls manufacturer with the shop drawings, flow diagrams, bill of materials, 
component designation or identification number and sequence of operation all bearing 
the name of the manufacturer. The installing manufacturer shall certify in writing, that the 
shop drawings have been prepared by the equipment manufacturer and that the 
equipment manufacturer has supervised their installation. In addition, the equipment 
manufacturer shall certify, in writing, that the shop drawings were prepared by their 
company and that all temperature control equipment was installed under their direct 
supervision. 

 
C.  All materials and equipment used shall be standard components, regularly manufactured 

for this and/or other systems and not custom designed specially for this project. All 
systems and components shall have been thoroughly tested and proven in actual use for 
at least two years. 

 
D. BAS manufacturer shall be responsible for all BAS and Temperature Control wiring for a 

complete and operable system.  All wiring shall be done in accordance with all local and 
national codes. 

 
E. Demolition of any existing controls and components no longer used is the responsibility 

of the controls contractor. This includes all conduit and wiring that is no longer to be 
used.  

 
  
1. 2  WORK BY OTHERS 
 

A. Mechanical contractor installs all wells, valves, taps, dampers, etc. furnished by BAS 
manufacturer. 

 
B. Electrical Contractor provides: 

1. 120V power to all BAS an/or Temperature control panels 
2. Wiring of all power feeds through all disconnect starters to electrical motor. 
3. Wiring of any remote start/stop switches and manual or automatic motor speed 

control devices not furnished by BAS manufacturer 
       

   
  

1.3  RELATED WORK 
 

A. Division 01000 General and Special Conditions 
B. Division 15000 Mechanical 
C. Division 16000 Electrical 
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1.4 QUALITY ASSURANCE 

 
A. Materials and equipment shall be the catalogued products of manufacturers regularly 

engaged in production and installation of automatic temperature control systems and 
shall be manufacturer's latest standard design that complies with the specification 
requirements. 

 
B. All BAS peer-to-peer network controllers, central system controllers and local user 

displays shall be UL Listed under Standard UL 916, category PAZX; Standard ULC 
C100, category UUKL7; and under Standard UL 864, categories UUKL, UDTZ, and 
QVAX. and be so listed at the time of bid. All floor level controllers shall comply, at a 
minimum, with UL Standard UL 91 6category PAZX; Standard UL 864, categories UDTZ, 
and QVAX. and be so listed at the time of Bid. 

 
C. All electronic equipment shall conform to the requirements of FCC Regulation, Part 15, 

Governing Radio Frequency Electromagnetic Interference and be so labeled. 
  

 
 
1. 5 SUBMITTALS 
 

A. Submit 6 complete sets of documentation in the following phased delivery schedule: 
 

1. Valve and damper schedules 
2. Equipment data cut sheets 
3. System schematics, including: 

sequence of operations 
point names 
point addresses 
interface wiring diagrams 
panel layouts. 
system riser diagrams 

4. Auto-CAD compatible as-built drawings 
 

B. Upon project completion, submit operation and maintenance manuals, consisting of the 
following: 

 
Index sheet, listing contents in alphabetical order 
Manufacturer's equipment parts list of all functional components of the 
system, Auto-CAD disk of system schematics, including wiring diagrams 
Description of sequence of operations 
As-Built interconnection wiring diagrams 
Operator's Manual 
Trunk cable schematic showing remote electronic panel locations, and all 
trunk data 
List of connected data points, including panels to which they are 
connected and input device (ionization detector, sensors, etc.) 
 
   

1.6 WARRANTY 
 

A. Provide all services, materials and equipment necessary for the successful operation of 
the entire BAS system for a period of one year after beneficial use. 
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B. The adjustment, required testing, and repair of the system includes all computer 
equipment, transmission equipment and all sensors and control devices.  

 
C. The on-line support services shall allow the local BAS subcontractor to dial out over 

telephone lines to monitor and control the facility's building automation system.  This 
remote connection to the facility shall be within 2 hours of the time that the problem is 
reported.  This coverage shall be extended to include normal business hours, after 
business hours, weekends and holidays. 

 
If the problem cannot be resolved with on-line support services, the BAS manufacturer 
shall dispatch the appropriate personnel to the job site to resolve the problem within 4-
hours of the time that the problem is reported.  
 

PART 2 - PRODUCTS 
 
 
2.1  ACCEPTABLE MANUFACTURERS 
 

A. Utah Controls 
 
 
2.2 NETWORKING COMMUNICATIONS 
 

A. The design of the BAS shall network the existing operator workstations and stand-alone DDC 
Controllers with the new roof top unit controls. 

 
B. The design of BAS shall allow the co-existence of new DDC Controllers with existing DDC 

Controllers in the same network without the use of gateways or protocol converters. 
 

 
 

2.3 FIELD DEVICES 
 

A. Provide instrumentation as required for monitoring, control or optimization functions.  All 
devices and equipment shall be approved for installation per NEC and local installation 
codes. It is the overall intent to reuse field devices where possible. If the field device is in 
proper working order, it will be reused. If not, it must be replaced. This effects only those 
components expressly mentioned in the sequence of operations. 

 
 
 

2.12 MISCELLANEOUS DEVICES 
  

1. All devices provided with unit by unit manufacturer. 
 
 
PART 3 - EXECUTION 
 
 
3.1 PROJECT MANAGEMENT 
 

Provide a designated project manager who will be responsible for the following: 
Construct and maintain project schedule 
On-site coordination with all applicable trades, subcontractors, and other integration vendors 
Authorized to accept and execute orders or instructions from owner/architect 
Attend project meetings as necessary to avoid conflicts and delays 
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Make necessary field decisions relating to this scope of work 
Coordination/Single point of contact 

 
 
 
3.2 SEQUENCE OF OPERATION 
 

The ATC contractor shall make any necessary changes to the existing system to provide a 
seamless addition to the facility BAS. 

 
Constant Volume Rooftop Unit 
The roof top unit shall be provided, by the unit manufacturer, all controls for a complete and 
operable system. The unit shall be provided, by the unit manufacturer, an interface that can 
communicate with the DDC system. The ATC contractor shall provide all wiring necessary, per 
manufacturers directions, for a complete and operable system.  

 
The DDC system shall interface to the roof top unit in order to monitor all status points available 
through the roof top interface. Coordinate with unit supplier. 

 
 
 
3.3 START-UP AND COMMISSIONING 
 

A. When installation of the system is complete, calibrate equipment and verify transmission 
media operation before the system is placed on-line.  All testing, calibrating, adjusting 
and final field tests shall be completed by the manufacturer. Verify that all systems are 
operable from local controls in the specified failure mode upon panel failure or loss of 
power. 

 
B. Provide any recommendation for system modification in writing to owner.  Do not make 

any system modification, including operating parameters and control settings, without 
prior approval of owner. 

 
C. After manufacturer has completed system start-up and commissioning. Joint 

commissioning of integrated system segments shall be completed. 
 
 

3.4 ELECTRICAL WIRING AND MATERIALS 
 

A.      Install, connect and wire the items included under this Section.  This work includes providing 
required conduit, wire, fittings, and related wiring accessories. All ATC wiring containing 
voltages greater than 50 VAC shall be installed in conduit.  ATC low voltage wiring shall be 
run in conduit where exposed, in walls, and above sheet rock ceilings. Concealed, accessible 
wiring may be run in plenum rated cable without conduit. Cable shall be run at right angles to 
the building lines. Cable may be run in cable tray in the corridors. Cable not installed in cable 
tray shall be secured by J hooks at 8 foot minimum spacing. Cable shall not be attached to 
ceiling wires, conduits, or piping. Cable for the ATC System shall be color coded. Power 
wiring shall be provided by division 16. 

 
B. Provide conduit and wiring between the B.M.S. panels and the temperature, humidity, or 

pressure sensing elements, including low voltage control wiring in conduit where required by 
N.E.C. and local codes. 

 
C. Provide conduit and control wiring for devices specified in this Section. 
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D. All wiring to be compliant to local building code and the NEC.  
 

 
3.5 PERFORMANCE 
 

A. Unless stated otherwise, control temperatures within plus or minus 2oF humidity within plus 
or minus 3% of the set point and static pressure within 10% of set point. 

 
 
3.6 COMMISSIONING, TESTING AND ACCEPTANCE 

 
A. Perform a commissioning procedure consisting of field I/O calibration and commissioning, 

system commissioning and integrated system program commissioning. Document all 
commissioning information on commissioning data sheets which shall be submitted prior to 
acceptance testing. Commissioning work which requires shutdown of system or deviation 
from normal function shall be performed when the operation of the system is not required. 
The commissioning must be coordinated with the owner and construction manager to 
ensure systems are available when needed. Notify the operating personal in writing of the 
testing schedule so that authorized personnel from the owner and construction manager are 
present throughout the commissioning procedure. 

 
   Prior to system program commissioning, verify that each control panel has been installed 

according to plans, specifications and approved shop drawings. Test, calibrate and bring on 
line each control sensor and device.  

 
B. After all BMS programs have been commissioned, the contractor shall verify the overall 

system performance as specified.   
 
 

3.7 TRAINING 
 

A. The manufacturer shall provide a factory trained instructor to give full instruction to 
designated personnel in the operation of the system installed.  Instructors shall be 
thoroughly familiar with all aspects of the subject matter they are to teach.  The 
manufacturer shall provide all students with a student binder containing product specific 
training modules for the system installed.  All training shall be held during normal working 
hours of 8:00 am to 4:30 PM weekdays. 

 
B. Provide 4-hours of training for Owner's designated operating personnel.  Training shall 

include: 
 

Explanation of drawings, operations and maintenance manuals 
Walk-through of the job to locate control components 

 
 
END OF SECTION 15975 
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SECTION 15990 - TESTING, ADJUSTING AND BALANCING 
 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

 
 
1.2 SUMMARY 
 

A. This Section includes testing, adjusting, and balancing HVAC systems to produce design objectives, 
including the following: 

 
1.  Balancing airflow within distribution systems, including submains, branches, and terminals, to 

indicated quantities according to specified tolerances. 
2. Adjusting total HVAC systems to provide indicated quantities. 
3. Measuring electrical performance of HVAC equipment. 
4. Setting quantitative performance of HVAC equipment. 
5. Verifying that automatic control devices are functioning properly. 
6. Measuring sound and vibration. 
7. Reporting results of the activities and procedures specified in this Section. 

 
B. Related Sections include the following: 

 
1. Testing and adjusting requirements unique to particular systems and equipment are included in the 

Sections that specify those systems and equipment. 
2. Field quality-control testing to verify that workmanship quality for system and equipment 

installation is specified in system and equipment Sections. 
 
 
1.3 DEFINITIONS 
 

A. Adjust:  To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce fan 
speed or adjust a damper. 

 
B. Balance:  To proportion flows within the distribution system, including submains, branches, and 

terminals, according to design quantities. 
 
C. Draft:  A current of air, when referring to localized effect caused by one or more factors of high air 

velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn from a 
person's skin than is normally dissipated. 

 
D. Procedure:  An approach to and execution of a sequence of work operations to yield repeatable results. 
 
E. Report Forms:  Test data sheets for recording test data in logical order. 

    
F. System Effect:  A phenomenon that can create undesired or unpredicted conditions that cause reduced 

capacities in all or part of a system. 
 
G. System Effect Factors:  Allowances used to calculate a reduction of the performance ratings of a fan 

when installed under conditions different from those presented when the fan was performance tested. 
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H. Terminal:  A point where the controlled medium, such as fluid or energy, enters or leaves the 

distribution system. 
 
I. Test:  A procedure to determine quantitative performance of a system or equipment. 
 
J. Testing, Adjusting, and Balancing Agent:  The entity responsible for performing and reporting the 

testing, adjusting, and balancing procedures. 
 
K. AABC:  Associated Air Balance Council. 
 
L. AMCA:  Air Movement and Control Association. 

 
M. NEBB:  National Environmental Balancing Bureau. 
 
N. SMACNA:  Sheet Metal and Air Conditioning Contractors' National Association. 

 
 
1.4 SUBMITTALS 
 

A. Contract Documents Examination Report:  Within 90 days from the Contractor's Notice to Proceed, 
submit 2 copies of the Contract Documents review report as specified in Part 3 of this Section. 

 
B. Strategies and Procedures Plan:  Within 120 days from the Contractor's Notice to Proceed, submit 2 

copies of the testing, adjusting, and balancing strategies and step-by-step procedures as specified in 
Part 3 "Preparation" Article below.  Include a complete set of report forms intended for use on this 
Project. 

 
C. Certified Testing, Adjusting, and Balancing Reports:  Submit 2 copies of reports prepared, as specified 

in this Section, on approved forms certified by the testing, adjusting, and balancing Agent. 
 
D. Sample Report Forms:  Submit 2 sets of sample testing, adjusting, and balancing report forms. 
 
E. Warranty:  Submit 2 copies of special warranty specified in the "Warranty" Article below. 

    
 
1.5 QUALITY ASSURANCE 
 

A. Agent Qualifications:  Engage a testing, adjusting, and balancing agent certified by either AABC or 
NEBB.  Balancing may only be performed by the following: 

 
1. BTC Services, Inc. 
2. Certified Testing and Balancing, Inc. 
3. R and S Analysis  
4. Diamond Test & Balance 
5. Tempco 

 
B. Testing, Adjusting, and Balancing Conference:  Meet with the Owner's and the Architect's 

representatives on approval of the testing, adjusting, and balancing strategies and procedures plan to 
develop a mutual understanding of the details.  Ensure the participation of testing, adjusting, and 
balancing team members, equipment manufacturers' authorized service representatives, HVAC 
controls Installer, and other support personnel.  Provide 14ays' advance notice of scheduled meeting 
time and location. 

 
1. Agenda Items:  Include at least the following: 
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a. Submittal distribution requirements. 
b. Contract Documents examination report. 
c. Testing, adjusting, and balancing plan. 
d. Work schedule and Project site access requirements. 
e. Coordination and cooperation of trades and subcontractors. 
f. Coordination of documentation and communication flow. 

 
C. Certification of Testing, Adjusting, and Balancing Reports:  Certify the testing, adjusting, and 

balancing field data reports.  This certification includes the following: 
 

1. Review field data reports to validate accuracy of data and to prepare certified testing, adjusting, 
and balancing reports. 

2. Certify that the testing, adjusting, and balancing team complied with the approved testing, 
adjusting, and balancing plan and the procedures specified and referenced in this Specification. 

 
D. Testing, Adjusting, and Balancing Reports:  Use standard forms from AABC's "National Standards for 

Testing, Adjusting, and Balancing" or frame NEBB's "Procedural Standards for Testing, Adjusting, 
and Balancing of Environmental Systems." 

 
E. Instrumentation Type, Quantity, and Accuracy:  As described in NEBB's "Procedural Standards for 

Testing, Adjusting, and Balancing of Environmental Systems," Section II, "Required Instrumentation 
for NEBB Certification." 

 
F. Instrumentation Calibration:  Calibrate instruments at least every 6 months or more frequently if 

required by the instrument manufacturer. 
 
 
1.6 PROJECT CONDITIONS 
 

A. Partial Owner Occupancy:  The Owner may occupy completed areas of the building before Substantial 
Completion.  Cooperate with the Owner during testing, adjusting, and balancing operations to 
minimize conflicts with the Owner's operations. 

 
 
1.7 COORDINATION 
  

A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, HVAC 
controls installers, and other mechanics to operate HVAC systems and equipment to support and assist 
testing, adjusting, and balancing activities. 

 
B. Notice:  Provide 7 days' advance notice for each test.  Include scheduled test dates and times. 
 
C. Perform testing, adjusting, and balancing after leakage and pressure tests on air and water distribution 

systems have been satisfactorily completed. 
 
 
1.8 WARRANTY 
 

A. General Warranty:  The national project performance guarantee specified in this Article shall not 
deprive the Owner of other rights the Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made by the 
Contractor under requirements of the Contract Documents. 

 
B. National Project Performance Guarantee:  Provide a guarantee on AABC or NEBB forms stating that 

AABC or NEBB will assist in completing the requirements of the Contract Documents if the testing, 
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adjusting, and balancing Agent fails to comply with the Contract Documents.  Guarantee includes the 
following provisions: 

 
1. The certified Agent has tested and balanced systems according to the Contract Documents. 
2. Systems are balanced to optimum performance capabilities within design and installation limits. 

 
 
PART 2 - PRODUCTS  (Not Applicable) 
 
 
PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 
 

A. Examine Contract Documents to become familiar with project requirements and to discover conditions 
in systems' designs that may preclude proper testing, adjusting, and balancing of systems and 
equipment. 

 
1. Contract Documents are defined in the General and Supplementary Conditions of the Contract. 
2. Verify that balancing devices, flow-control devices, balancing valves and fittings, and manual 

volume dampers, are required by the Contract Documents.  Verify that quantities and locations of 
these balancing devices are accessible and appropriate for effective balancing and for efficient 
system and equipment operation. 

 
B. Examine approved submittal data of HVAC systems and equipment. 
 
C. Examine project record documents described in Division 1 Section "Project Record Documents." 
 
D. Examine equipment performance data, including fan curves.  Relate performance data to project 

conditions and requirements, including system effects that can create undesired or unpredicted 
conditions that cause reduced capacities in all or part of a system.  Calculate system effect factors to 
reduce the performance ratings of HVAC equipment when installed under conditions different from 
those presented when the equipment was performance tested at the factory.  To calculate system effects 
for air systems, use tables and charts found in AMCA 201, "Fans and Systems," Sections 7 through 10; 
or in SMACNA's "HVAC Systems--Duct Design," Sections 5 and 6.  Compare this data with the 
design data and installed conditions. 

 
E. Examine system and equipment installations to verify that they are complete and that testing, cleaning, 

adjusting, and commissioning specified in individual Specification Sections have been performed. 
 
F. Examine system and equipment test reports. 
 
G. Examine HVAC system and equipment installations to verify that indicated balancing devices, such as 

test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and 
manual volume dampers, are properly installed, and their locations are accessible and appropriate for 
effective balancing and for efficient system and equipment operation. 

 
H. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing. 
 
I. Examine air-handling equipment to ensure clean filters have been installed, bearings are greased, belts 

are aligned and tight, and equipment with functioning controls is ready for operation. 
 
J. Examine terminal units, such as variable-air-volume dampers, to verify that they are accessible and 

their controls are connected and functioning. 
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K. Examine plenum ceilings, utilized for supply air, to verify that they are airtight.  Verify that pipe 
penetrations and other holes are sealed. 

 
L. Examine equipment for installation and for properly operating safety interlocks and controls. 

 
 
3.2 PREPARATION 
 

A. Prepare a testing, adjusting, and balancing plan that includes strategies and step-by-step procedures. 
 

B. Complete system readiness checks and prepare system readiness reports.  Verify the following: 
 

1. Permanent electrical power wiring is complete. 
2. Automatic temperature-control systems are operational. 
3. Equipment and duct access doors are securely closed. 
4. Balance, smoke, and fire dampers are open. 
5. Isolating and balancing valves are open and control valves are operational. 
6. Ceilings are installed in critical areas where air-pattern adjustments are required and access to 

balancing devices is provided. 
7. Windows and doors can be closed so design conditions for system operations can be met. 

 
 
3.3 GENERAL TESTING AND BALANCING PROCEDURES 
 

A. Perform testing and balancing procedures on each system according to the procedures contained in 
AABC or NEBB national standards and this Section. 

 
B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum 

extent necessary to allow adequate performance of procedures.  After testing and balancing, close 
probe holes and patch insulation with new materials identical to those removed.  Restore vapor barrier 
and finish according to the insulation Specifications for this Project. 

 
C. Mark equipment settings with paint or other suitable, permanent identification material, including 

damper-control positions, valve indicators, fan-speed-control levers, and similar controls and devices, 
to show final settings. 

 
               
3.4 FUNDAMENTAL AIR SYSTEMS' BALANCING PROCEDURES 
 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended 
testing procedures.  Crosscheck the summation of required outlet volumes with required fan volumes. 

 
B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

 
C. Determine the best locations in main and branch ducts for accurate duct airflow measurements. 
 
D. Check the airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air 

dampers, through the supply-fan discharge and mixing dampers. 
 
E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
 
F. Verify that motor starters are equipped with properly sized thermal protection. 
 
G. Check dampers for proper position to achieve desired airflow path. 

 
H. 
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I. Check for airflow blockages. 
 
J. Check condensate drains for proper connections and functioning. 
 
K. Check for proper sealing of air-handling unit components. 

 
 
3.5 CONSTANT-VOLUME AIR SYSTEMS' BALANCING PROCEDURES 
 

A. The procedures in this Article apply to constant-volume supply-, return-, and exhaust-air systems.  
Additional procedures are required for variable-air-volume, multizone, dual-duct, induction-unit 
supply-air systems and process exhaust-air systems.  These additional procedures are specified in other 
articles in this Section. 

 
B. Adjust fans to deliver total design airflows within the maximum allowable rpm listed by the fan 

manufacturer. 
 

1. Measure fan static pressures to determine actual static pressure as follows: 
 

a. Measure outlet static pressure as far downstream from the fan as practicable and upstream 
from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible connection. 
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, 

upstream from flexible connection and downstream from duct restrictions. 
d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses 

the fan. 
 

2. Measure static pressure across each air-handling unit component. 
 

a. Simulate dirty filter operation and record the point at which maintenance personnel must 
change filters. 

 
3. Measure static pressures entering and leaving other devices such as sound traps, heat recovery 

equipment, and air washers under final balanced conditions. 
 
4. Compare design data with installed conditions to determine variations in design static pressures 

versus actual static pressures.  Compare actual system effect factors with calculated system effect 
factors to identify where variations occur.  Recommend corrective action to align design and 
actual conditions. 

 
5. Adjust fan speed higher or lower than design to achieve design conditions.  Make required 

adjustments to pulley sizes, motor sizes, and electrical connections to accommodate fan-speed 
changes. 

 
6. Do not make fan-speed adjustments that result in motor overload.  Consult equipment 

manufacturers about fan-speed safety factors.  Modulate dampers and measure fan-motor 
amperage to ensure no overload will occur.  Measure amperage in full cooling, full heating, and 
economizer modes to determine the maximum required brake horsepower. 

 
C. Adjust volume dampers for main duct, submain ducts, and major branch ducts to design airflows 

within specified tolerances. 
 

1. Measure static pressure at a point downstream from the balancing damper and adjust volume 
dampers until the proper static pressure is achieved. 
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a. Where sufficient space in submains and branch ducts is unavailable for Pitot-tube traverse 
measurements, measure airflow at terminal outlets and inlets and calculate the total airflow 
for that zone. 

 
2. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust 

submains and branch ducts to design airflows within specified tolerances. 
 

D. Measure terminal outlets and inlets without making adjustments. 
 

1. Measure terminal outlets using a direct-reading hood or the outlet manufacturer's written 
instructions and calculating factors. 

 
E. Adjust terminal outlets and inlets for each space to design airflows within specified tolerances of 

design values.  Make adjustments using volume dampers rather than extractors and the dampers at the 
air terminals. 

 
1. Adjust each outlet in the same room or space to within specified tolerances of design quantities 

without generating noise levels above the limitations prescribed by the Contract Documents. 
2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

 
 
3.6  MOTORS 
 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data: 
 

1. Manufacturer, model, and serial numbers. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Efficiency rating if high-efficiency motor. 
5. Nameplate and measured voltage, each phase. 
6. Nameplate and measured amperage, each phase. 
7. Starter thermal-protection-element rating. 

 
B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds varying from 

minimum to maximum.  Test the manual bypass for the controller to prove proper operation.  Record 
observations, including controller manufacturer, model and serial numbers, and nameplate data. 

 
 
3.7  TEMPERATURE TESTING 
 

A. During testing, adjusting, and balancing, report need for adjustment in temperature regulation within 
the automatic temperature-control system. 

 
B. Measure indoor wet- and dry-bulb temperatures every other hour for a period of 2 successive 8-hour 

days, in each separately controlled zone, to prove correctness of final temperature settings.  Measure 
when the building or zone is occupied. 

 
C. Measure outside-air, wet- and dry-bulb temperatures. 

 
 
3.8  TEMPERATURE-CONTROL VERIFICATION 
 

A. Verify that controllers are calibrated and commissioned. 
 
B. Check transmitter and controller locations and note conditions that would adversely affect control 

functions. 
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C. Record controller settings and note variances between set points and actual measurements. 
 
D. Verify operation of limiting controllers (i.e., high- and low-temperature controllers). 
 
E. Verify free travel and proper operation of control devices such as damper and valve operators. 
 
F. Verify sequence of operation of control devices.  Note air pressures and device positions and correlate 

with airflow and water-flow measurements.  Note the speed of response to input changes. 
 
G. Confirm interaction of electrically operated switch transducers. 
 
H. Confirm interaction of interlock and lockout systems. 
 
I. Verify main control supply-air pressure and observe compressor and dryer operations. 
 
J. Record voltages of power supply and controller output.  Determine if the system operates on a 

grounded or nongrounded power supply. 
 
K. Note operation of electric actuators using spring return for proper fail-safe operations. 

   
 
3.9  TOLERANCES 
 

A. Set HVAC system airflow and water flow rates within the following tolerances: 
 

1. Supply, Return, and Exhaust Fans:  Plus 5 to plus 10 percent. 
2. Air Outlets and Inlets:  0 to minus 10 percent. 

 
 
3.10  REPORTING 
 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as specified in 
"Examination" Article above, prepare a report on the adequacy of design for systems' balancing 
devices.  Recommend changes and additions to systems' balancing devices to facilitate proper 
performance measuring and balancing.  Recommend changes and additions to HVAC systems and 
general construction to allow access for performance measuring and balancing devices. 

 
B. Status Reports:  As Work progresses, prepare reports to describe completed procedures, procedures in 

progress, and scheduled procedures.  Include a list of deficiencies and problems found in systems 
being tested and balanced.  Prepare a separate report for each system and each building floor for 
systems serving multiple floors. 

 
 
3.11  FINAL REPORT 
 

A. General:  Typewritten, or computer printout in letter-quality font, on standard bond paper, in 3-ring 
binder, tabulated and divided into sections by tested and balanced systems. 

 
B. Include a certification sheet in front of binder signed and sealed by the certified testing and balancing 

engineer. 
 

1. Include a list of the instruments used for procedures, along with proof of calibration. 
 

C. Final Report Contents:  In addition to the certified field report data, include the following: 
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1. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. Other information relative to equipment performance, but do not include approved Shop Drawings 

and Product Data. 
 

D. General Report Data:  In addition to the form titles and entries, include the following data in the final 
report, as applicable: 

 
1. Title page. 
2. Name and address of testing, adjusting, and balancing Agent. 
3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of testing, adjusting, and balancing Agent who certifies the report. 
10. Summary of contents, including the following: 

 
a. Design versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract Documents. 

 
11. Nomenclature sheets for each item of equipment. 
12. Data for terminal units, including manufacturer, type size, and fittings. 
13. Notes to explain why certain final data in the body of reports vary from design values. 
14. Test conditions for fans and pump performance forms, including the following: 

 
a. Settings for outside-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Fan drive settings, including settings and percentage of maximum pitch diameter. 
e. Settings for supply-air, static-pressure controller. 
f. Other system operating conditions that affect performance. 

 
E. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  Present with 

single-line diagrams and include the following: 
 

1. Quantities of outside, supply, return, and exhaust airflows. 
2. Duct, outlet, and inlet sizes. 
3. Terminal units. 
4. Balancing stations. 

 
F. Equipment Test Reports:  For all equipment tested: 

 
1. Unit Data:  Include the following: 

 
a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
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2. Motor Data:  Include the following: 
 

a. Make and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 

 
3. Test Data:  Include design and actual values for the following: (all elements of the system that 

were tested, including air and water flows, static pressures, pump hoods, inlet and outlet static 
pressures, inlet, outlet pressure type of coils, raws, circuits face areas, inlet, outer wet bulb, dry 
bulb temperatures, duct sizes tested, inlet and outlet flows temperatures and pressures and all other 
pertinent data.  The report to be organized per each item tested.) 

 
a. Total rate in cfm. 
b. Total system static pressure in inches wg. 
c. Fan rpm. 
d. Discharge static pressure in inches wg. 
e. Filter static-pressure differential in inches wg. 
f. Cooling coil static-pressure differential in inches wg. 
g. Heating coil static-pressure differential in inches wg. 
h. Outside airflow in cfm. 
i. Return airflow in cfm. 
j. Outside-air damper position. 
k. Return-air damper position. 
l. Vortex damper position. 

 
G. Instrument Calibration Reports:  For instrument calibration, include the following: 

 
1. Report Data:  Include the following: 

 
a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 
 
 

3.12  ADDITIONAL TESTS 
 

A. Within 120 days of completing testing, adjusting, and balancing, perform additional testing and 
balancing to verify that balanced conditions are being maintained throughout and to correct unusual 
conditions. 

    
B. Seasonal Periods:  If initial testing, adjusting, and balancing procedures were not performed during 

near-peak summer and winter conditions, perform additional inspections, testing, and adjusting during 
near-peak summer and winter conditions. 

 
 
 
END OF SECTION 15990 
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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Supporting devices for electrical components.
2. Concrete equipment bases.
3. Earthwork.
4. Electrical demolition.
5. Cutting and patching for electrical construction.
6. Touchup painting.
7. Temporary Power and Communication

1.3 SUBMITTALS

A. Submittal Procedures:  Submittal procedures are specified in Division 1.
1. Prepare submittals in three-ring “hard cover” binders with project name and volume on 

the binding.  Include tabs identified by the specification section and in numerical order.  
Include plastic sleeves to hold drawings that exceed 8-1/2” x 11”.

2. Include cover sheet with the following information: date, project name, address, and title; 
Installer’s name, address and phone number; Project manager, and Engineering firm 
names and phone numbers.

B. Project Record Documents:  Project Record Documents are specified in Division 1.
1. Redline changes or information recognized to be of importance to the Owner.  Include 

wiring changes, panelboard changes, etc.
2. Dimension underground wiring and other concealed electrical features.
3. Redline actual equipment electrical characteristics on equipment schedules.

C. Digital Operation and Maintenance Manual on CD-ROM
1. Intuitive CD-ROM instructional manual for information to care, adjust, maintain and 

operate equipment.  Include contract documents, shop drawings, product data.
a. Software:  Adobe Acrobat.
b. Format:  PDF.
c. Index:  Hypertext alphabetical index.
d. Auto Starting:  Windows 9X with any directions to continue observable on the 

screen.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Comply with NFPA 70.

C. Comply with Owner Standards.
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1. State of Utah, Division of Facilities Construction and Management “Design Criteria”.

D. Installer Qualifications:  All workmen doing electrical work shall be duly licensed with the 
required supervision in the State or Locality as legally required.
1. Site Review:  All electricians must carry their electrician’s license with them and show it 

upon request.

1.5 COORDINATION

A. Coordinate chases, slots, inserts, sleeves, and openings with general construction work and 
arrange in building structure during progress of construction to facilitate the electrical 
installations that follow.
1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural 

components as they are constructed.

B. Sequence, coordinate, and integrate installing electrical materials and equipment for efficient 
flow of the Work.  Coordinate installing large equipment requiring positioning before closing in 
the building.

C. Coordinate electrical equipment installation with other building components.
1. Verify all dimensions be field measurements.
2. Minimize costs to resolve equipment and other conflicts by successfully concluding pre-

installation conferences.  Include the following:
a. Review Division 15 shop drawings. Compare equipment electrical specifications 

with equipment schedule.  Prevent Div 15 equipment encroaching on clearances 
required by NEC.  Request clarification of conflicts prior to installation.

b. Determine whether lighting fixtures and other electrical items conflict with the 
location of structural members and mechanical or other equipment.

c. Coordinate connecting electrical service to components furnished in other sections 
of the specification or by the User.  Verify electrical requirements including voltage, 
full load amps, and minimum wire ampacity prior to installing or purchasing the 
associated electrical equipment and wiring.

D. Coordinate electrical service connections to components of Owner’s facilities.
1. Coordinate installation and connection of exterior underground and overhead utilities and 

services, including provision for electricity-metering components.
2. Comply with requirements of authorities having jurisdiction and of Owner providing 

electrical power and other services.
3. Notify Architect a minimum of seven days in advance of any proposed utility interruption 

and obtain approval prior to proceeding.  Comply with requirements of the Owner, User, 
and Utility.

E. Temporary Power and Communication are specified in Division 1 Section “Construction 
Facilities and Temporary Controls”.
1. Comply with requirements for temporary electric and communication services with the 

proper Owner’s representative.
2. Comply with Article 305 of the NEC.

F. Coordinate with Authorities Having Jurisdiction including: DFCM and Utah National Guard.
1. Obtain all permits (including excavation permits) prior to beginning construction.
2. Request inspections required by Authorities Having Jurisdiction in a timely manner and in 

order to comply with sequencing requirements.

PART 2 - PRODUCTS
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2.1 SUPPORTING DEVICES

A. Material:  Cold-formed steel, with corrosion-resistant coating acceptable to authorities having
jurisdiction.

B. Metal Items for Use Outdoors or in Damp Locations:  Hot-dip galvanized steel.

C. Slotted-Steel Channel Supports:  Comply with Division 5 Section "Metal Fabrications" for 
slotted channel framing.
1. Channel Thickness:  Selected to suit structural loading.
2. Fittings and Accessories:  Products of the same manufacturer as channel supports.

D. Raceway and Cable Supports:  Manufactured clevis hangers, riser clamps, straps, threaded C-
clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-steel clamps or click-
type hangers.

E. Pipe Sleeves:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends.

F. Cable Supports for Vertical Conduit:  Factory-fabricated assembly consisting of threaded body 
and insulating wedging plug for nonarmored electrical cables in riser conduits.  Plugs have 
number and size of conductor gripping holes as required to suit individual risers.  Body 
constructed of malleable-iron casting with hot-dip galvanized finish.

G. Expansion Anchors:  Carbon-steel wedge or sleeve type.

H. Toggle Bolts:  All-steel springhead type.

2.2 CONCRETE BASES

A. Concrete Forms and Reinforcement Materials:  As specified in Division 3 Section "Cast-in-Place 
Concrete."

B. Concrete:  3000-psi (20.7-MPa), 28-day compressive strength as specified in Division 3 Section 
"Cast-in-Place Concrete."

2.3 TOUCHUP PAINT

A. For Equipment:  Equipment manufacturer's paint selected to match installed equipment finish.

B. For Nonequipment Surfaces:  Matching type and color of undamaged, existing adjacent finish.

C. Galvanized Surfaces:  Zinc-rich paint recommended by item manufacturer.

PART 3 - EXECUTION

3.1 ELECTRICAL EQUIPMENT INSTALLATION

A. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange 
and install components and equipment to provide the maximum possible headroom.

B. Materials and Components:  Install level, plumb, and parallel and perpendicular to other building 
systems and components, unless otherwise indicated.

C. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components.  
Connect for ease of disconnecting, with minimum interference with other installations.
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D. Right of Way:  Give to raceways and piping systems installed at a required slope.

E. Existing Utilities:  Locate and identify existing underground utilities in excavation areas or in 
demolition areas.  Maintain services to areas outside demolition limits or excavated areas.  
When services must be interrupted, install temporary services for affected areas.

F. Manufacturer’s Instructions:  Comply with manufacturer’s installation instructions and 
recommendations, to the extent that those instructions and recommendations are more explicit 
or stringent than requirements indicated in the Contract Documents.

G. Record drawings and Shop Drawings:  Mark up drawings daily during construction with changes 
or deletions in the scope of the project.

3.2 ELECTRICAL SUPPORTING DEVICE APPLICATION

A. Damp Locations and Outdoors:  Hot-dip galvanized materials or nonmetallic, U-channel system 
components.

B. Dry Locations:  Steel materials.

C. Support Clamps for PVC Raceways:  Click-type clamp system.

D. Selection of Supports:  Comply with manufacturer's written instructions.

E. Strength of Supports:  Adequate to carry present and future loads, times a safety factor of at 
least four; minimum of 200-lb (90-kg) design load.

3.3 SUPPORT INSTALLATION

A. Install support devices to securely and permanently fasten and support electrical components.
1. Comply with NFPA 70.  In addition, install supports within 12” of couplings, fittings, and 

boxes, with a minimum of two supports per 10 foot length of raceway.  Install supports at 
each change of direction. Similarly support cables in cable trays or raceways as 
indicated; except, provide J-hooks to support cables.

2. Support suspended conduit and cables independently from all other electrical or 
mechanical systems by attaching directly from building structure, unless prior approval in 
writing has been obtained from the Architect after engineering calculations have been 
submitted.

3. Coordinate installation of supports so as not to interfere with the removal of ceiling tiles, 
the service of mechanical equipment, etc.

4. Install bracing parallel to trusses, beams, joists, bridging, etc.

B. Install individual and multiple raceway hangers and riser clamps to support raceways.  Provide 
U-bolts, clamps, attachments, and other hardware necessary for hanger assemblies and for 
securing hanger rods and conduits.

C. Support parallel runs of horizontal raceways together on trapeze- or bracket-type hangers.

D. Support parallel runs of cables together on trapeze or bracket type hangers, either vertically or 
horizontally.

E. Size supports for multiple raceway and cable installations so capacity can be increased by a 25 
percent minimum in the future.

F. Support individual horizontal raceways with separate, malleable-iron pipe hangers or clamps.
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G. Install 1/4-inch- (6-mm-) diameter or larger threaded steel hanger rods, unless otherwise 
indicated.

H. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is carried 
entirely by raceway supports, with no weight load on raceway terminals.

I. Simultaneously install vertical conductor supports with conductors.

J. Separately support cast boxes that are threaded to raceways and used for fixture support.  
Support sheet-metal boxes directly from the building structure or by bar hangers.  If supported 
directly from the building structure, attach box to framing on opposite sides of the box.  If bar 
hangers are used, attach bar to raceways on opposite sides of the box and support the raceway 
with an approved fastener not more than 24 inches (610 mm) from the box.

K. Install metal channel racks for mounting cabinets, panelboards, disconnect switches, control 
enclosures, pull and junction boxes, transformers, and other devices unless components are 
mounted directly to structural elements of adequate strength.

L. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless core-
drilled holes are used.  Install sleeves for cable and raceway penetrations of masonry and fire-
rated gypsum walls and of all other fire-rated floor and wall assemblies.  Install sleeves during 
erection of concrete and masonry walls.
1. Install wrapped or coated RMC sleeves with 3 feet extending on each side through 

penetrations of foundations or concrete walls by RNC.

M. Securely fasten electrical items and their supports to the building structure, unless otherwise 
indicated.  Perform fastening according to the following unless other fastening methods are 
indicated:
1. Wood:  Fasten with wood screws or screw-type nails.
2. Masonry:  Toggle bolts on hollow masonry units and expansion bolts on solid masonry 

units.
3. New Concrete:  Concrete inserts with machine screws and bolts.
4. Existing Concrete:  Expansion bolts.  Drill holes in concrete so holes do not cut main 

reinforcing bars.  Fill and seal holes drilled in concrete and not used.
a. Obtain prior approval from project structural engineer prior to drilling prestressed or 

post-tension concrete slabs and beams.
5. Steel:  Welded threaded studs or spring-tension clamps on steel.

a. Field Welding:  Comply with AWS D1.1.
6. Welding to steel structure may be used only for threaded studs, not for conduits, pipe 

straps, or other items.
7. Light Steel:  Sheet-metal screws.
8. Fasteners:  Select so the load applied to each fastener does not exceed 25 percent of its 

proof-test load. Do not support electrical equipment or conduits with toggle bolts, moly-
bolts, or screws in sheetrock or plaster.  Do not support electrical equipment or conduit 
from tie wires.

9. Do not use wooden plugs in concrete or masonry units for fastening conduits, tubing, 
boxes, cabinets, etc.

3.4 FIRESTOPPING

A. Apply firestopping to cable and raceway penetrations of fire-rated floor and wall assemblies to 
achieve fire-resistance rating of the assembly.  Firestopping materials and installation 
requirements are specified in Division 7 Section "Firestopping."

3.5 CONCRETE BASES
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A. Construct concrete bases of dimensions indicated for all floor mounted electrical equipment, but 
not less than 4 inches (100 mm) larger, in both directions, than supported unit and 3” above 
floor, unless indicated otherwise.  Follow supported equipment manufacturer's anchorage 
recommendations and setting templates for anchor-bolt and tie locations, unless otherwise 
indicated.  Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement 
as specified in Division 3 Section "Cast-in-Place Concrete."

3.6 EARTHWORK

A. Excavating, filling, and grading: As specified in Division 2 Section “Earthwork.”

B. Fill: Backfill for underground raceways (not concrete encased) in roadways or parking lots with 
concrete encased slurry (1 bag mix).  Backfill underground raceway (not concrete encased with 
sand 6” above and below in other than roadways or parking lots.

C. Remove rubbish, waste, and excess soils.

3.7 DEMOLITION

A. Protect existing electrical equipment and installations indicated to remain.  If damaged or 
disturbed in the course of the Work, remove damaged portions and install new products of 
equal capacity, quality, and functionality.
1. Relocate existing electrical devices, conduit or equipment that for any reason obstructs 

construction. Include any equipment having electrical connections that requires 
disconnecting and reconnection at the same or another location throughout the course of 
construction.

2. Maintain in working condition all electrical equipment and apparatus in areas not 
remodeled.

3. Temporary Partitions or Dust Barriers:  Prevent the spread of dust and dirt to adjacent 
areas.

B. Accessible Work:  Remove exposed electrical equipment and installations, indicated to be 
demolished, in their entirety.
1. Include exposed equipment and installations made obsolete by new work.

C. Abandoned Work:  Cut and remove buried raceway and wiring, indicated to be abandoned in 
place, 2 inches (50 mm) below the surface of adjacent construction.  Cap raceways and patch 
surface to match existing finish.

D. Remove and legally dispose of demolished material from Project site.

E. Remove, store, clean, reinstall, reconnect, and make operational components indicated for 
relocation.

F. Remove conductors from raceway to the first active outlet or branch panels for vacated or 
unused circuits.

3.8 CUTTING AND PATCHING

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces required to 
permit electrical installations.  Perform cutting by skilled mechanics of trades involved.

B. Repair and refinish disturbed finish materials and other surfaces to match adjacent undisturbed 
surfaces.  Install new fireproofing where existing firestopping has been disturbed.  Repair and 
refinish materials and other surfaces by skilled mechanics of trades involved.



BASIC ELECTRICAL MATERIALS AND METHODS 16050 - 7

3.9 FIELD QUALITY CONTROL

A. Inspect installed components for damage and faulty work, including the following:
1. Supporting devices for electrical components.
2. Concrete bases.
3. Electrical demolition.
4. Cutting and patching for electrical construction.
5. Touchup painting.

B. Test all electrical work to ensure that they test free of mechanical and electrical defects.
1. Comply with testing requirements of authorities having jurisdiction.
2. Comply with Owner’s standards for testing in documents listed in “Quality Assurance”.

3.10 REFINISHING AND TOUCHUP PAINTING

A. Refinish and touch up paint.  Paint materials and application requirements are specified in 
Division 9 Section "Painting."
1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to 

suit the degree of damage at each location.
2. Follow paint manufacturer's written instructions for surface preparation and for timing and 

application of successive coats.
3. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer.
4. Repair damage to PVC or paint finishes with matching touchup coating recommended by 

manufacturer.

3.11 CLEANING AND PROTECTION

A. On completion of installation, including outlets, fittings, and devices, inspect exposed finish.  
Remove burrs, dirt, paint spots, and construction debris.
1. Remove labels that are not permanent labels.
2. Wipe surfaces of electrical equipment.  Remove excess lubrication and other substances.
3. Clean exposed exterior and interior hard-surface finishes to a dust-free condition, free of 

stains, films and similar foreign substances.

B. Protect equipment and installations and maintain conditions to ensure that coatings, finishes, 
and cabinets are without damage or deterioration at time of Substantial Completion.

END OF SECTION 16050
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SECTION 16060 - GROUNDING AND BONDING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes grounding of electrical systems and equipment.  Grounding requirements 
specified in this Section may be supplemented by special requirements of systems described in 
other Sections.

1.3 SUBMITTALS

A. Product Data:  For the following: 
1. Ground rods.
2. Ground bus.

B. Field Test Reports:  Submit written test reports to include the following:
1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.
1. Comply with UL 467.

B. Comply with NFPA 70; for overhead-line construction and medium-voltage underground 
construction, comply with IEEE C2.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Grounding Conductors, Cables, Connectors, and Rods:

a. Apache Grounding/Erico Inc.
b. Boggs, Inc.
c. Chance/Hubbell.
d. Copperweld Corp.
e. Dossert Corp.
f. Erico Inc.; Electrical Products Group.
g. Framatome Connectors/Burndy Electrical.
h. Galvan Industries, Inc.
i. Harger Lightning Protection, Inc.
j. Hastings Fiber Glass Products, Inc.
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k. Heary Brothers Lightning Protection Co.
l. Ideal Industries, Inc.
m. ILSCO.
n. Kearney/Cooper Power Systems.
o. Korns:  C. C. Korns Co.; Division of Robroy Industries.
p. Lightning Master Corp.
q. Lyncole XIT Grounding.
r. O-Z/Gedney Co.; a business of the EGS Electrical Group.
s. Raco, Inc.; Division of Hubbell.
t. Robbins Lightning, Inc.
u. Salisbury:  W. H. Salisbury & Co.
v. Superior Grounding Systems, Inc.
w. Thomas & Betts, Electrical.
x. VFC, Inc.

2.2 GROUNDING CONDUCTORS

A. For insulated conductors, comply with Division 16 Section "Conductors and Cables."

B. Material:  Copper.

C. Equipment Grounding Conductors:  Insulated with green-colored insulation.

D. Grounding Electrode Conductors:  Stranded cable.

E. Bare Copper Conductors:  Comply with the following:
1. Solid Conductors:  ASTM B 3.
2. Assembly of Stranded Conductors:  ASTM B 8.
3. Tinned Conductors:  ASTM B 33.

F. Copper Bonding Conductors:  As follows:
1. Bonding Conductor: as noted on the drawings, stranded copper conductor. Comply with 

NEC minimum requirements.
2. Tinned Bonding Jumper:  Tinned-copper tape, braided copper conductors, terminated 

with copper ferrules; 1-5/8 inches (42 mm) wide and 1/16 inch (1.5 mm) thick.

2.3 CONNECTOR PRODUCTS

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of 
conductors and connected items.

B. Bolted Connectors:  Bolted-pressure-type connectors, or compression type.

C. Welded Connectors:  Exothermic-welded type, in kit form, and selected per manufacturer's 
written instructions.

2.4 GROUNDING ELECTRODES

A. Ground Rods:  Sectional type; copper-clad steel.
1. Size:  3/4 by 120 inches (19 by 3000 mm) in diameter.

PART 3 - EXECUTION

3.1 APPLICATION
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A. Use only copper conductors for both insulated and bare grounding conductors in direct contact 
with earth, concrete, masonry, crushed stone, and similar materials.

B. In raceways, use insulated equipment grounding conductors.

C. Exothermic-Welded Connections:  Use for connections to structural steel and for underground 
connections, except those at test wells.

D. Equipment Grounding Conductor Terminations:  Use bolted pressure clamps.

3.2 EQUIPMENT GROUNDING CONDUCTORS

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding 
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 
are indicated.

B. Install equipment grounding conductors in all feeders and branch wiring.

C. Nonmetallic Raceways:  Install an equipment-grounding conductor in nonmetallic raceways 
unless they are designated for telephone or data cables.

D. Air-Duct Equipment Circuits:  Install an equipment-grounding conductor to duct-mounted 
electrical devices operating at 120 V and more, including air cleaners and heaters.  Bond 
conductor to each unit and to air duct.

E. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate equipment-
grounding conductor to each electric water heater, heat-tracing, and antifrost heating cable.  
Bond conductor to heater units, piping, connected equipment, and components.

3.3 INSTALLATION

A. Renovation Projects: Document existing ground system at the main service and at each 
separately derived system serving the renovated area.  Correct deficiencies of existing 
grounding system that do not comply with requirements of this section.

B. Ground Rods:  Install at least three rods spaced at least one-rod length from each other and 
located at least the same distance from other grounding electrodes.
1. Drive ground rods until tops are 2 inches (50 mm) below finished floor or final grade, 

unless otherwise indicated.
2. Interconnect ground rods with grounding electrode conductors.  Uses exothermic welds, 

except at test wells and as otherwise indicated.  Make connections without exposing steel 
or damaging copper coating.

3. Install minimum 2 ground rods in main switchboard rooms along with a visible connection 
to the ground rods.

C. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated.  Avoid obstructing access or placing conductors where they may be subjected to 
strain, impact, or damage.

D. Bonding Straps and Jumpers:  Install so vibration by equipment mounted on vibration isolation 
hangers and supports is not transmitted to rigidly mounted equipment.  Use exothermic-welded 
connectors for outdoor locations, unless a disconnect-type connection is required; then, use a 
bolted clamp.  Bond straps directly to the basic structure taking care not to penetrate any 
adjacent parts.  Install straps only in locations accessible for maintenance.
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E. Metal Water Service Pipe:  Provide insulated copper grounding conductors, in conduit, from 
building's main service equipment, or grounding bus, to main metal water service entrances to 
building.  Connect grounding conductors to main metal water service pipes by grounding clamp 
connectors.  Where a dielectric main water fitting is installed, connect grounding conductor to 
street side of fitting.  Bond metal grounding conductor conduit or sleeve to conductor at each 
end.

F. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters, 
valves, or service unions.  Connect to pipe with grounding clamp connectors.

G. Bond each aboveground portion of gas piping system upstream from equipment shutoff valve.

H. Metal Frame of the building where effectively grounded:  Provide insulated copper grounding 
conductors, in conduit, from building's main service equipment, or grounding bus, to metal 
frame of building.  Exothermically weld grounding conductors to metal frame.  Bond metal 
grounding conductor conduit or sleeve to conductor at each end.

I. Concrete encased steel reinforcing bar or rod in underground footings or foundations: Provide 
insulated copper grounding conductors, in conduit, from building's main service equipment, or 
grounding bus, to reinforcing bar or rod.  Exothermically weld grounding conductors to 
reinforcing bar or rod.  Bond metal grounding conductor conduit or sleeve to conductor at each 
end.

J. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70, 
Paragraph 250-81(c), using a minimum of 20 feet (6 m) of bare copper conductor not smaller 
than No. 4 AWG.  If concrete foundation is less than 20 feet (6 m) long, coil excess conductor 
within the base of the foundation.  Bond grounding conductor to reinforcing steel in at least four 
locations and to anchor bolts.  Extend grounding conductor below grade and connect to building 
grounding grid or to a grounding electrode external to concrete.

3.4 CONNECTIONS

A. General:  Make connections so galvanic action or electrolysis possibility is minimized.  Select 
connectors, connection hardware, conductors, and connection methods so metals in direct 
contact will be galvanically compatible.
1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make 

contact points closer to order of galvanic series.
2. Make connections with clean, bare metal at points of contact.
3. Make aluminum-to-steel connections with stainless-steel separators and mechanical 

clamps.
4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and 

mechanical clamps.
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces.

B. Exothermic-Welded Connections:  Comply with manufacturer's written instructions.  Welds that 
are puffed up or that show convex surfaces indicating improper cleaning are not acceptable.

C. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use pressure-type 
grounding lugs.  No. 10 AWG and smaller grounding conductors may be terminated with winged 
pressure-type connectors.

D. Non-contact Metal Raceway Terminations:  If metallic raceways terminate at metal housings 
without mechanical and electrical connection to housing, terminate each conduit with a 
grounding bushing.  Connect grounding bushings with a bare grounding conductor to grounding 
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bus or terminal in housing.  Bond electrically non-continuous conduits at entrances and exits 
with grounding bushings and bare grounding conductors, unless otherwise indicated.

E. Tighten screws and bolts for grounding and bonding connectors and terminals according to 
manufacturer's published torque-tightening values.  If manufacturer's torque values are not 
indicated, use those specified in UL 486A.

F. Compression-Type Connections:  Use hydraulic compression tools to provide correct 
circumferential pressure for compression connectors.  Use tools and dies recommended by 
connector manufacturer.  Provide embossing die code or other standard method to make a 
visible indication that a connector has been adequately compressed on grounding conductor.

G. Moisture Protection:  If insulated grounding conductors are connected to ground rods or 
grounding buses, insulate entire area of connection and seal against moisture penetration of 
insulation and cable.

3.5 SEPARATELY DERIVED SYSTEMS

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of grounding electrode 
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 
are indicated.

B. Do not ground system neutral conductor under any circumstances after it has been grounded at 
the service entrance disconnect except for separately derived systems.  Interconnect or bond all 
grounding systems to the main system ground.  Do not used neutral conductors for grounding 
equipment.  Do not bond the neutral bus to distribution cabinets, except for separately derived 
systems.

3.6 UNDERGROUND DISTRIBUTION SYSTEM GROUNDING

A. Duct Banks:  Install a grounding conductor with at least 50 percent ampacity of the largest 
phase conductor in the duct bank.

B. Manholes and Handholes:  Install a driven ground rod close to wall and set rod depth so 
4 inches (100 mm) will extend above finished floor.  If necessary, install ground rod before 
manhole is placed and provide a No. 1/0 AWG bare, tinned-copper conductor from ground rod 
into manhole through a waterproof sleeve in manhole wall.  Protect ground rods passing 
through concrete floor with a double wrapping of pressure-sensitive tape or heat-shrunk 
insulating sleeve from 2 inches (50 mm) above to 6 inches (150 mm) below concrete.  Seal floor 
opening with waterproof, nonshrink grout.

C. Connections to Manhole Components:  Connect exposed-metal parts, such as inserts, cable 
racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod 
or grounding conductor.  Make connections with No. 4 AWG minimum, stranded, hard-drawn 
copper conductor.  Train conductors level or plumb around corners and fasten to manhole walls.  
Connect to cable armor and cable shields as recommended by manufacturer of splicing and 
termination kits.

D. Pad-Mounted Transformers and Switches:  Install two ground rods and counterpoise circling 
pad.  Ground primary and secondary grounded conductors and shielding of pad-mounted 
equipment and noncurrent-carrying metal items associated with transformers and switchgear by 
connecting them to underground cable and grounding electrodes.  Use tinned-copper conductor 
not less than No. 2 AWG for counterpoise and for taps to equipment ground pad.  Bury 
counterpoise not less than 18 inches (450 mm) below grade and 6 inches (150 mm) from the 
foundation.
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3.7 FIELD QUALITY CONTROL

A. Testing:  Perform the following field quality-control testing:
1. After installing grounding system but before permanent electrical circuitry has been 

energized, test for compliance with requirements.
2. Test completed grounding system at each location where a maximum ground-resistance 

level is specified, at service disconnect enclosure grounding terminal, and at ground test 
wells.  Measure ground resistance not less than two full days after the last trace of 
precipitation, and without the soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of reducing 
natural ground resistance.  Perform tests, by the fall-of-potential method according to 
IEEE 81.

3. Provide drawings locating each ground rod and ground rod assembly and other 
grounding electrodes, identify each by letter in alphabetical order, and key to the record 
of tests and observations.  Include the number of rods driven and their depth at each 
location and include observations of weather and other phenomena that may affect test 
results.  Describe measures taken to improve test results.
a. Equipment Rated 500 kVA and Less:  10 ohms.

4. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance.

3.8 GRADING AND PLANTING

A. Restore surface features, including vegetation, at areas disturbed by Work of this Section.  
Reestablish original grades, unless otherwise indicated.  If sod has been removed, replace it as 
soon as possible after backfilling is completed.  Restore areas disturbed by trenching, storing of 
dirt, cable laying, and other activities to their original condition.  Include application of topsoil, 
fertilizer, lime, seed, sod, sprig, and mulch. Maintain restored surfaces.  Restore disturbed 
paving as indicated.

END OF SECTION 16060
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SECTION 16075 - ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes electrical identification materials and devices required to comply with 
ANSI C2, NFPA 70, OSHA standards, and authorities having jurisdiction.

1.3 SUBMITTALS

A. Product Data:  For each electrical identification product indicated.

1.4 QUALITY ASSURANCE

A. Comply with ANSI C2.

B. Comply with NFPA 70.

C. Comply with ANSI A13.1 and NFPA 70 for color-coding.

PART 2 - PRODUCTS

2.1 RACEWAY AND CABLE LABELS

A. Colored Adhesive Tape:  Self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches 
wide (0.08 mm thick by 25 to 51 mm wide).

B. Underground-Line Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape.
1. Not less than 6 inches wide by 4 mils thick (152 mm wide by 0.102 mm thick).
2. Compounded for permanent direct-burial service.
3. Embedded continuous metallic strip or core.
4. Printed legend indicating type of underground line.

C. Tape Markers:  Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers and 
letters.

D. Aluminum, Wraparound Marker Bands:  Bands cut from 0.014-inch- (0.4-mm-) thick aluminum 
sheet, with stamped or embossed legend, and fitted with slots or ears for permanently securing 
around wire or cable jacket or around groups of conductors.

E. Plasticized Card-Stock Tags:  Vinyl cloth with preprinted and field-printed legends.  Orange 
background, unless otherwise indicated, with eyelet for fastener.

F. Brass or Aluminum Tags:  2 by 2 by 0.05-inch (51 by 51 by 1.3-mm) metal tags with stamped 
legend, punched for fastener.

2.2 NAMEPLATES AND SIGNS
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A. Safety Signs:  Comply with 29 CFR, Chapter XVII, Part 1910.145.

B. Engraved Plastic Nameplates and Signs:  Engraving stock, melamine plastic laminate, minimum 
1/16 inch (1.6 mm) thick for signs up to 20 sq. in. (129 sq. cm) and 1/8 inch (3.2 mm) thick for 
larger sizes.
1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.

C. Fasteners for Nameplates and Signs:  Self-tapping, stainless-steel screws or No. 10/32, 
stainless-steel machine screws with nuts and flat and lock washers.

2.3 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Cable Ties:  Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable ties.
1. Minimum Width:  3/16 inch (5 mm).
2. Tensile Strength:  50 lb (22.3 kg) minimum.
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color:  According to color-coding.

B. Paint:  Formulated for the type of surface and intended use.
1. Primer for Galvanized Metal:  Single-component acrylic vehicle formulated for galvanized 

surfaces.
2. Primer for Concrete Masonry Units:  Heavy-duty-resin block filler.
3. Primer for Concrete:  Clear, alkali-resistant, binder-type sealer.
4. Enamel:  Silicone-alkyd or alkyd urethane as recommended by primer manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Identification Materials and Devices:  Install at locations for most convenient viewing without 
interference with operation and maintenance of equipment.

B. Lettering, Colors, and Graphics:  Coordinate names, abbreviations, colors, and other 
designations with corresponding designations in the Contract Documents or with those required 
by codes and standards.  Use consistent designations throughout Project.

C. Sequence of Work:  If identification is applied to surfaces that require finish, install identification 
after completing finish work.

D. Self-Adhesive Identification Products:  Clean surfaces before applying.

E. Circuits with More Than 600 V:  Identify raceway and cable with "DANGER--HIGH VOLTAGE" 
in black letters 2 inches (51 mm) high, stenciled with paint at 10-foot (3-m) intervals over a 
continuous, painted orange background.  Identify the following:
1. Entire floor area directly above conduits running beneath and within 12 inches (305 mm) 

of a basement or ground floor that is in contact with earth or is framed above 
unexcavated space.

2. Wall surfaces directly external to conduits concealed within wall.
3. All accessible surfaces of concrete envelope around conduits in vertical shafts, exposed 

in the building, or concealed above suspended ceilings.
4. Entire surface of exposed conduits.

F. Install painted identification according to manufacturer's written instructions and as follows:
1. Clean surfaces of dust, loose material, and oily films before painting.
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2. Prime surfaces using type of primer specified for surface.
3. Apply one intermediate and one finish coat of enamel.

G. Circuit Identification Labels on Boxes:  Install labels externally for all installed boxes prior to 
installation of conductors.
1. Exposed Boxes:  Pressure-sensitive, self-adhesive plastic label on cover.
2. Concealed Boxes:  Plasticized card-stock tags.
3. Labeling Legend:  Permanent, waterproof listing of panel and circuit number or 

equivalent.

H. Circuit Identification Labels on Plates:  Install labels externally for all installed wiring device 
plates indicating panel and circuit number.
1. Engraved plates.

I. Labeling Legend:  Permanent, waterproof listing of panel and circuit number or equivalent.

J. Paths of Underground Electrical Lines:  During trench backfilling, for exterior underground 
power, control, signal, and communication lines, install continuous underground plastic line 
marker located directly above line at 6 to 8 inches (150 to 200 mm) below finished grade.  
Where width of multiple lines installed in a common trench or concrete envelope does not 
exceed 16 inches (400 mm) overall, use a single line marker. Install line marker for underground 
wiring, both direct buried cables and cables in raceway.

K. Color-Coding of Secondary Phase Conductors: Color code switch legs, travelers and other 
wiring for branch circuits other than those listed below.  Permanently post color code at each 
branch panelboard.  Use the following colors for service, feeder and branch-circuit phase 
conductors: 
1. 208/120-V Conductors:

a. Phase A:  Black.
b. Phase B:  Red.
c. Phase C:  Blue.
d. Neutral: White.
e. Ground: Green.
f. Insulated Ground: Green with white stripe.

2. Above 1kV System:  As follows:
a. Phase A:  Black.
b. Phase B:  Red.
c. Phase C:  Orange.
d. Neutral: White.
e. Ground: Green.

3. Factory apply color the entire length of conductors, except the following field-applied, 
color-coding methods may be used instead of factory-coded wire for sizes larger than 
No. 6 AWG:
a. Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6 

inches (150 mm) from terminal points and in boxes where splices or taps are 
made.  Apply last two turns of tape with no tension to prevent possible unwinding.  
Use 1-inch- (25-mm-) wide tape in colors specified.  Adjust tape bands to avoid 
obscuring cable identification markings.

L. Power-Circuit Identification:  Metal tags or aluminum, wraparound marker bands for cables, 
feeders, and power circuits in vaults, pull and junction boxes, manholes, and switchboard 
rooms.
1. Legend:  1/4-inch- (6.4-mm-) steel letter and number stamping or embossing with legend 

corresponding to circuit designations.
2. Tag Fasteners:  Nylon cable ties.
3. Band Fasteners:  Integral ears.
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M. Apply identification to conductors as follows:
1. Conductors to Be Extended in the Future:  Indicate source and circuit numbers.
2. Multiple Power or Lighting Circuits in the Same Enclosure:  Identify each conductor with 

source, voltage, circuit number, and phase.  Use color-coding to identify circuits' voltage 
and phase.

3. Multiple Control and Communication Circuits in the Same Enclosure:  Identify each 
conductor by its system and circuit designation.  Use a consistent system of tags, color-
coding, or cable marking tape.

N. Apply warning, caution, and instruction signs as follows:
1. Warnings, Cautions, and Instructions:  Install to ensure safe operation and maintenance 

of electrical systems and of items to which they connect.  Install engraved plastic-
laminated instruction signs with approved legend where instructions are needed for 
system or equipment operation.  Install metal-backed butyrate signs for outdoor items.

2. Install caution signs for enclosures Over 600 V:  Indicate system voltage on black, 
preprinted on orange field.  

O. Equipment Identification Labels:  Engraved plastic laminate.  Install on each unit of equipment, 
including central or master unit of each system.  This includes power, lighting, communication, 
signal, and alarm systems, unless units are specified with their own self-explanatory 
identification.  Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-)
high lettering on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, use labels 
2 inches (50 mm) high.  Use white lettering on black field. Apply labels for each unit of the 
following categories of equipment using mechanical fasteners:
1. Interior and exterior of panelboards, electrical cabinets, and enclosures.  

a. Distribution Panelboards:  Identify Distribution Panelboard designation and circuit 
serving distribution panelboard; label main and distribution overcurrent protection 
showing load served and location (identify room numbers).  

b. Branch Panelboards:  Identify distribution panel and circuit serving panelboard.
c. Main Overcurrent Protection:  Identify main device and service disconnects.

2. Access doors and panels for concealed electrical items.
3. Disconnect switches.
4. Transformers.

P. For panelboards, provide framed, typed circuit schedules with explicit description and 
identification of items controlled by each individual breaker.

END OF SECTION 16075
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SECTION 16080 - ELECTRICAL TESTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes general requirements for electrical field testing and inspecting.  Detailed 
requirements are specified in each Section containing components that require testing.  General 
requirements include the following:
1. Suitability of test equipment.
2. Calibration of test instruments.
3. Coordination requirements for testing and inspecting.
4. Reporting requirements for testing and inspecting.

1.3 QUALITY ASSURANCE

A. Test Equipment Suitability:  Comply with NETA ATS, Section 5.2.

B. Test Equipment Calibration:  Comply with NETA ATS, Section 5.3.

PART 2 - NOT USED

PART 3 - EXECUTION

3.1 GENERAL TESTS AND INSPECTIONS

A. Comply with all testing requirements of authorities having jurisdiction.

B. Test all systems to be free of mechanical and electrical defects.  Comply with requirements of 
other Division 16 sections “Electrical”.

C. If a group of tests are specified to be performed, prepare systems, equipment, and components 
for tests and inspections, and perform preliminary tests to ensure that systems, equipment, and 
components are readytesting.  Include the following minimum preparations as appropriate:
1. Perform insulation-resistance tests.
2. Perform continuity tests.
3. Perform rotation test (for motors to be tested).
4. Provide a stable source of single-phase, 208/120-V electrical power for test 

instrumentation at each test location.

D. Test and Inspection Reports:  In addition to requirements specified elsewhere, report the 
following:
1. Manufacturer's written testing and inspecting instructions.
2. Calibration and adjustment settings of adjustable and interchangeable devices involved in 

tests.
3. Tabulation of expected measurement results made before measurements.
4. Tabulation of "as-found" and "as-left" measurement and observation results.

3.2 FINAL PUNCHLIST
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A. Coordinate site construction observation visit to prepare final punchlist and coordinate the 
presence of:
1. Electrical Engineer
2. Electrical Installer project foreman
3. Owner’s representative

B. Pre-observation Meeting
1. List incomplete items, value of incomplete work, and reasons for being incomplete.
2. Deliver tools, spare parts, extra stocks of materials, and similar physical items to Owner. 
3. Review O&M submittals and record documents for general completeness prior to 

submittal for Engineer’s review.
4. DFCM Electrical Specialist

C. Prepare electrical installation to facilitate efficient testing and observation.
1. Remove covers for Panelboards and Transformers.
2. Provide clear access for all equipment.
3. Complete labeling of all equipment.
4. Energize all lighting fixtures.
5. Make arrangements for keys necessary to make observations.
6. Measure voltage and amperage at each switchboard, panelboard, motor control center, 

and transformer.  Report abnormal conditions.

END OF SECTION 16080
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SECTION 16110 – STRUCTURED CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes wire, cable, connecting devices, patch cords, racks, installation, wire 
management, and testing for wiring systems to be used as signal pathways for voice and high-
speed data transmission.

B. Related Documents include:
1. Division 16 section “Basic Materials and Methods”.

1.3 DEFINITIONS

A. EMI:  Electromagnetic interference.

B. IDC:  Insulation displacement connector.

C. LAN:  Local area network.

D. PLENUM CABLE: Listed for use in air-handling spaces.

E. PVC:  Polyvinyl chloride.

F. UTP:  Unshielded twisted pair.

1.4 SUBMITTALS

A. General:  Include data pertaining appurtenances and accessories:
1. Comply with Division 1 section “Submittals”.  Include minimum of ten (10) 3-ring binders.
2. Properly mark specific service or function, and intended location of use within project 

(i.e., voice BDC and IDC termination).
3. Clearly identify or highlight to indicate applicable items.
4. Properly mark with external connection identification as related to the project where they 

consist of standard factory assembly or field installation drawings.

B. Product Data:  Include data on features, ratings, and performance for each component
specified, including but not limited to:
1. Each type of cable.
2. Each type of cable connector.
3. Each type of patch panel.
4. Each type of wire management.
5. Complete outlet assembly including frame, jacks, and cover plate.
6. Each type of identification label.
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C. Shop Drawings:  Include dimensioned plan and elevation views of each individual component.  
Show equipment assemblies, method of field assembly, workspace requirements, and access 
for cable connections.
1. System labeling schedules, including electronic copy of labeling schedules, as specified 

in Part 3, in software and format selected by Owner.
2. Wiring diagrams.  Show typical wiring schematics including the following:

a. Workstation outlets, jacks, and jack assemblies.
b. Patch cords.
c. Patch panels.
d. Fiber-optic boxes.

D. Cable Administration Drawings:  As specified in Part 3.

E. Samples:  For workstation outlets, jacks, jack assemblies, and faceplates for color selection and 
evaluation of technical features.

F. Product Certificates:  For each type of cable, connector, and terminal equipment, signed by 
product manufacturer.
1. Certify that the cables are suitable for the connected equipment.
2. UL labeled and/or listed.
3. Clearly identify transmission parameters specified (reference category 5 or higher rating).

G. Manufacturer Seismic Qualification Certification:  Submit certification that distribution racks and 
their components will withstand seismic forces defined in Division 16 Section "Seismic Controls 
for Electrical Work."  Include the following:
1. Basis for Certification:  Base certification on the maximum number of components 

capable of being mounted in each rack type.  Identify components on which certification 
is based.  Indicate whether withstand certification is based on actual test of assembled 
components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity of each rack-
mounted component and of each assembled rack type, and locate and describe 
mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements.

H. Qualification Data:  For Installer.

I. Provide list of test equipment to be used including documentation indicating that the proposed 
equipment is capable of performing all of the tests required.

J. Field quality-control test reports.

K. Operation and Maintenance Data:  For voice and data communication cabling to include in 
emergency, operation, and maintenance manuals.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  System installer must have on staff a registered communication 
distribution designer certified by Building Industry Consulting Service International.
1. Factory Certification:  Perform installation with factory trained and certified technicians by 

the manufacturers of the cabling system to be installed.
2. Pre-approved Installers: Subject to compliance with contract documents, installers 

approved for this project are as follows:
a. Americom Technology.
b. Cache Valley Electric
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c. Federal Communications Group.
d. GSL Communications
e. Lumix Communications
f. Niels Fugal & Sons Company.

B. Source Limitations:  Obtain generic type of products through one source from a single 
manufacturer, except for the following:
1. Wire Management.

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

D. Comply with NFPA 70.

E. Comply with FCC Part 68, Chapter 1, “US Code of Federal Regulations, “Title 47 for all 
telephone system wire and cable connection components.

F. Comply with latest EIA/TIA, UL, IEEE, and ICEA standards for structured cabling products and 
installation.
1. “Commercial Building Wiring Standard:” EIA/TIA 568.
2. “Commercial Building Standard for Telecommunications Pathways and Spaces:” EIA/TIA 

569.
3. “Color Marking of Thermoplastic Wire:” EIA-230.
4. “Commercial Building Telecommunications Wiring Standards”:  TSB 40.
5. “Performance Specifications for Field Testing of Unshielded Twisted Pair Cabling 

Systems”:  TSB 67.
6. Standards pertaining to optical-fiber cable and system component construction and 

installation:  EIA-440, -455, -458, -475, and –509.
7. Certified type PCC FT4 FT6 for plenum cable.
8. ICEA S80-576.
9. UL Subject 444

1.6 COORDINATION

A. Coordinate layout and installation of voice and data communication cabling with Owner's 
telecommunications and LAN equipment suppliers.  Coordinate service entrance arrangement 
with local exchange carrier.
1. All work must be coordinated thru the UTNG State Telecommunications Manager (Mike 

Hansen, pager 801-249-3838) to ensure that industry standards are followed.
2. Meet jointly with telecommunications and LAN equipment suppliers, local exchange 

carrier representatives, and Owner to exchange information and agree on details of 
equipment arrangements and installation interfaces.

3. Record agreements reached in meetings and distribute to other participants.
4. Adjust arrangements and locations of distribution frames and cross-connect and patch 

panels in equipment rooms and wiring closets to accommodate and optimize 
arrangement and space requirements of telephone switch and LAN equipment.

1.7 WARRANTY

A. Special Project Warranty:  Manufacturer's standard form in which manufacturer of structured 
cabling system and the principal installer agree to replace and install structured cabling 
components that fail in materials or workmanship, or do not meet manufacturer’s official 
published specifications and performance criteria within the Special Project Warranty Period 
specified below.  This includes labor and materials.  This warranty shall be in addition to, and 



STRUCTURED CABLING 16110- 4

not a limitation of, other rights and remedies the Owner may have against the Contractor under 
the Contract Documents.  
1. Warranty Period:  15 years minimum from date of Substantial Completion. 

1.8 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.
1. Cable:  500 feet (76 m) of each size and type used for Project.  Furnish on reels.
2. Outlet Assemblies: One of each type for every 25 installed, but no fewer than one.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Cable:

a. Commscope.
2. Terminal and Connector Components:

a. The Siemon Company.
3. Distribution Racks and Wire Management:

a. The Siemon Company.

2.2 EQUIPMENT/CABLING LIST

A. Equip the system with items identified in the Equipment/Cabling List.  Do not construe this list 
as a “bill of materials”.  This list identifies items of significance used during the design of the 
cabling installation.  Where the items indicated are one portion of an assembly, provided entire 
assembly unless specified otherwise.

2.3 SYSTEM REQUIREMENTS

A. General:  Coordinate the features of materials and equipment so they form an integrated 
system.  Match components and interconnections for optimum future performance.

B. Expansion Capability:  Unless otherwise indicated, provide positions in cross-connect, patch 
panels, and mounting space on each backboard or in each rack to accommodate 20 percent 
future increase in outlets of each type.

C. Equipment Capability:  Unless otherwise indicated, provide 100% of patch panel and wire 
management space in each rack for owner furnished equipment.

2.4 MOUNTING ELEMENTS

A. Raceways and Boxes:  Comply with Division 16 Section "Raceways and Boxes."

B. Backboards:  3/4-inch (19-mm), interior-grade, painted fire-retardant-treated plywood floor.

C. Distribution Racks:  Modular-steel units designed for telecommunications terminal support and 
coordinated with dimensions of units to be supported.

2.5 TWISTED-PAIR CABLES, CONNECTORS, AND TERMINAL EQUIPMENT
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A. UTP Station Cable:  Comply with TIA/EIA-568-A.  Four, thermoplastic-insulated, individually 
twisted pairs of conductors; No. 24 AWG, color-coded; enclosed in PVC jacket.Listed as 
complying with TIA/EIA-568-A.
1. Category 5e, as indicated on the drawings.
2. Conductors:  Solid copper.
3. Plenum.

B. UTP Cable Connecting Hardware:  Comply with TIA/EIA-568-B.  IDC type, using modules 
designed for punch-down caps or tools, and rated for the category rating of the cable.
1. IDC Terminal Block Modules:  Integral with connector bodies, including plugs and jacks 

where indicated.
2. IDC Connecting Hardware:  Consistent throughout Project.

C. Patch Panel:  Modular panels housing multiple-numbered jack units with IDC-type connectors at 
each jack for permanent termination of pair groups of installed cables.
1. Number of Jacks per Field:  One for each four-pair conductor group of indicated cables, 

plus spares and blank positions adequate to satisfy specified expansion criteria.
2. Mounting:  Backboard.

D. Jacks and Jack Assemblies for UTP Cable:  Modular, color-coded, RJ-45 receptacle units with 
integral IDC-type terminals.  Use keyed jacks for data service.
1. Match category rating of jack to category rating cable terminated, unless indicated 

otherwise.
2. 8-pin modular jack, IDC type, in compliance with 568B wiring specifications; jack to be 

removable (modular) from a frame or faceplate.

E. UTP Patch Cords:  Four-pair cables in 48-inch (1200-mm) and 36-inch (900-mm) lengths, 
terminated with RJ-45 plug at each end.  Use keyed plugs for data service.

F. Workstation Outlets:  Number of jack-connector assemblies mounted in single or multigang 
faceplate as shown.
1. Faceplate:  High-impact plastic; color as selected by Architect.
2. Mounting:  Flush, unless otherwise indicated.
3. Legend:  Labeled with labeling system manufactured by the faceplate manufacturer.

2.6 IDENTIFICATION PRODUCTS

A. Comply with Division 16 Section " Electrical Identification" and the following:
1. Cable Labels:  Self-adhesive vinyl or vinyl-cloth wraparound tape markers, machine 

printed with alphanumeric cable designations.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine pathway elements intended for cables.  Check raceways, cable trays, and other 
elements for compliance with space allocations, installation tolerances, hazards to cable 
installation, and other conditions affecting installation.  Proceed with installation only after 
unsatisfactory conditions have been corrected.
1. Refer to Division 16 drawings for additional locations of outlets, communication rooms, 

and cable trays.
2. Provide inner duct for all fiber optic cables installed in cable tray, loose, or in conduit with 

diameters in excess of 1.5 inches.

3.2 APPLICATION OF MEDIA
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A. Horizontal Cable for Data Service:  Refer to drawings for cable for runs between wiring closets 
and workstation outlets.

B. Horizontal Cable for Voice Service:  Refer to drawings for cable for runs between wiring closets 
and workstation outlets.

3.3 INSTALLATION

A. Wiring Method:  Install wiring in raceway and cable management systems except within 
consoles, cabinets, desks, and counters.  Conceal raceway and wiring except in unfinished 
spaces.
1. Where raceways are not provided, install cabling in accessible ceilings, minimum 18” 

above suspended ceiling.  Support cable a minimum of every 30” from the building 
structure.  Do not support cable from suspended ceilings.  Install cables above accessible 
ceilings in common areas and corridors to the furthest possible point for convenient 
access.

B. Install cables using techniques, practices, and methods that are consistent with Category rating 
of the cable installed and that ensure the performance of the completed and linked signal paths, 
end to end, of the category rating indicated.

C. Install cables without damaging conductors, shield, or jacket.

D. Do not bend cables, in handling or in installing, to smaller radii than minimums recommended 
by manufacturer.

E. Pull cables without exceeding cable manufacturer's recommended pulling tensions.
1. Pull cables simultaneously if more than one is being installed in same raceway.
2. Use pulling compound or lubricant if necessary.  Use compounds that will not damage 

conductor or insulation.
3. Use pulling means, including fish tape, cable, rope, and basket-weave wire or cable 

grips, that will not damage media or raceway.

F. Install exposed cables parallel and perpendicular to surfaces or exposed structural members 
and follow surface contours where possible.

G. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more than 6 
inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

H. Wiring within Wiring Closets and Enclosures:  Provide conductors of adequate length.  Train 
conductors to terminal points with no excess.  Use wire distribution spools at points where 
cables are fanned or conductors turned.  Use lacing bars to restrain cables, to prevent straining 
connections, and to prevent bending cables to smaller radii than minimums recommended by 
manufacturer.  Connect conductors that are terminated, spliced, or interrupted to terminal 
blocks.  Label each terminal with designations approved by the Owner.  Install wiring on racks 
and at wall mounted connection blocks through wire management devices.

I. Separation of Wires:  Comply with TIA/EIA-569-A rules for separating unshielded copper voice 
and data communication cabling from potential EMI sources, including electrical power lines 
and equipment.
1. Do not install structured cabling within 12” of power and lighting wiring, or within 12” of a 

fluorescent lighting and electrical fixtures.
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J. Make splices, taps, and terminations only at indicated outlets, terminals, and cross-connect and 
patch panels.

K. Use splice and tap connectors compatible with media types.

L. Riser Cables:  Install all riser cables through 5” sleeves.  Support riser cable through sleeves at 
a minimum of even floor number intervals.  Select support system based on site conditions and 
weight of cable.

3.4 GROUNDING

A. Comply with Division 16 Section "Grounding and Bonding."

B. Ground and bond all equipment racks and wall fields.  Provide grounding connections for cable 
and other system components as required by manufacturer’s written instructions and TIA/EIA 
607, “Grounding and Bonding of Telecommunications Systems”.
1. Terminate all ground conductors to ground terminals or ground buses in equipment 

rooms and wiring closets.
2. Conductors: #6 AWG, THWN, Copper, color coded green.

C. Signal Ground Terminal:  Locate in each equipment room and wiring closet; isolate from power 
system and equipment grounding.

D. Signal Ground Bus:  Mount on wall of main equipment room with standoff insulators.

E. Signal Ground Backbone Cable:  Extend from signal ground bus to signal ground terminal in 
each equipment room and wiring closet.

3.5 INSTALLATION IN EQUIPMENT ROOMS AND WIRING CLOSETS

A. Install plywood backboards on walls of equipment rooms and wiring closets from floor to ceiling.

B. Mount patch panels, terminal strips, and other connecting hardware on backboards, unless 
otherwise indicated.

C. Group connecting hardware for cables into separate logical fields.

D. Use patch panels to terminate cables entering the space, unless otherwise indicated.

3.6 INSTALLATION STANDARDS

A. Comply with requirements in TIA/EIA-568-A and TIA/EIA-569-A.

3.7 IDENTIFICATION

A. In addition to requirements in this Article, comply with applicable requirements in Division 16 
Section "Electrical Identification" and TIA/EIA-606.

B. System:  Use a unique, three-syllable, alphanumeric designation for each cable, and label cable 
and jacks, connectors, and terminals to which it connects with same designation.  Use logical 
and systematic designations for facility's architectural arrangement.
1. First syllable identifies and locates equipment room or wiring closet where cables 

originate.



STRUCTURED CABLING 16110- 8

2. Second syllable identifies and locates cross-connect- or patch-panel field in which cables 
terminate.

3. Third syllable designates type of media (copper or fiber) and position occupied by cable 
pairs or fibers in field.

C. Workstation:  Label cables within outlet boxes.

D. Distribution Racks and Frames:  Label each unit and field within that unit.

E. Within Connector Fields in Equipment Rooms and Wiring Closets:  Label each connector and 
each discrete unit of cable-terminating and connecting hardware.  Where similar jacks and 
plugs are used for both voice and data communication cabling, use a different color for jacks 
and plugs of each service.

F. Cables, General:  Label each cable within 4 inches (100 mm) of each termination and tap, 
where it is accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

G. Exposed Cables and Cables in Cable Trays and Wire Troughs:  Label each cable at intervals 
not exceeding 15 feet (4.5 m).

H. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List 
incoming and outgoing cables and their designations, origins, and destinations.  Protect with
rigid frame and clear plastic cover.  Furnish an electronic copy of final comprehensive 
schedules for Project, in software and format selected by Owner.
1. Provide cable records on an automated dBase or Excel compatible program.  Establish 

fields for recording of active and inactive cable pairs to be input by Owner’s personnel at 
a later date.  Correlate WSI number, distribution cable number, punch down block or 
frame assignments, conduit or duct path and station location.  Update record as the 
project progresses to reflect required changes.

I. Cable Administration Drawings:  Show building floor plans with cable administration point 
labeling.  Identify labeling convention and show labels for telecommunications closets, terminal 
hardware and positions, horizontal cables, work areas and workstation terminal positions, 
grounding buses and pathways, and equipment grounding conductors.  Follow convention of 
TIA/EIA-606.  Furnish electronic record of all drawings, in software and format selected by 
Owner.
1. Drawing Format:  AutoCAD 2000.

3.8 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:
1. Operational Test:  After installation of cables and connectors, demonstrate product 

capability and compliance with requirements.  Test each signal path for end-to-end 
performance from each end of all pairs installed.  Remove temporary connections when 
tests have been satisfactorily completed.
a. Test from each main equipment room (MDF) termination block to each 

corresponding telecommunications closet (IDF) termination.
b. Test from each telecommunications closet (IDF) termination to each and every 

workstation termination.
c. Test any other telecommunications inter-building or station cable which forms a 

portion of this installation.
d. Configure Test Equipment to test the maximum transmission performance for 

which the cable is rated (i.e., Cat 3=10 Mbps, Cat 5=100Mbps, Cat 5e=350 Mhz, 
Cat 6=1 Ghz.
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2. Copper Cable Procedures:  Inspect for physical damage and test each conductor signal 
path for continuity and shorts. 
a. Use Class 2, bidirectional, Category 5 tester, Microtest Omni Scanner2 & Kit 

(Version 4.0).  Test for faulty connectors, splices, and terminations.  Test 
according to TIA/EIA-TSB67, "Transmission Performance Specifications for Field 
Testing of Unshielded Twisted-Pair Cabling Systems." Link performance for UTP 
cables must meet minimum criteria of TIA/EIA-568-B.

B. Record of Test Results:
1. Provide record of all required tests to the Engineer and Owner for a permanent record for 

the purposes of maintenance and restoration.
2. Provide brief description outlining the test equipment used and a single line diagram 

indicating the test setup.  The level of description should be sufficient enough to allow an 
individual who is not familiar with the specific test equipment to recreate any portion of 
the test.

3. Include the following minimum information:
a. For all similar cable runs include:

1) Project name.
2) Description of test (i.e., voice riser, workstation cable, etc.
3) Cable origin.
4) Cable destination.
5) Cable ID.
6) Cable pair/strand.
7) Test date.
8) Tester (individual responsible for conducting the test).
9) Page ______ of _______
10) An initial block for Owner witness for each separate testing requirement.
11) A signature block for the Owner witness.

b. For copper cables:
1) No shorts, no crosses, no breaks.
2) For the indicated pairs of the cables include:

a) Length
b) Resistance
c) Noise @ 10Hz-150 Khz, 150KHz – 15 Mhz, 16 Mhz – 100 Mhz
d) Attenuation (dB) at 10 Mhz
e) Near end cross talk (NEXT) and the associated frequency
f) Wire map
g) Test equipment settings

c. Record documents will be a permanent record; therefore, take care in recording 
test results that the final product is expected to be done in a neat legible manner.

d. Provide test results in the following formats:
1) Printed (3 bound copies).
2) Disk (DOS formatted – 3.5”)

C. Remove malfunctioning units, replace with new units, and retest as specified above.
1. Any defects or deficiencies discovered in any of the telecommunications work shall be 

indicated on the test report and corrected.
2. Upon completion of testing and problem resolution, all connections tested are to be 100% 

error free for all horizontal workstations.
3. Indicate any connections determined to be not correctable at each end of the termination 

as “bad” (in red) – backbone/riser.

3.9 DEMONSTRATION
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A. Train Owner's maintenance personnel in cable-plant management operations, including 
changing signal pathways for different workstations, rerouting signals in failed cables, and 
extending wiring to establish new workstation outlets.  Refer to Division 1 Section "Closeout 
Procedures."
1. Include a description of the systems, a tour of the facilities, and a tutorial on using the 

cable testers and documentation software.
2. Include sufficient level of training to the Owner’s staff to allow for installation and 

maintenance to be carried out to the manufacturer’s specifications.
3. Subsequent to hookups of telephone/data distribution systems, operate control/signal 

systems to demonstrate proper functioning.  Replace malfunctioning media with new 
materials, and then retest until satisfactory performance is achieved.

4. Documentation:  Use the above time domain reflectometer to make a strip chart 
recording of transmission characteristics, wave form, and performance of all segments of 
the installation at the time of commissioning.  Also, use an optical loss test set (OLTS) to 
measure the optical transmission loss on each optical fiber path in the system.  Record 
loss data in a form with provision for at least 50 additional loss data entries during future 
maintenance operations.  Bind the recordings in a cable record book indexed for easy 
reference during future maintenance operations and turn book over to the Owner’s 
authorized representative.

END OF SECTION 16110
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SECTION 16120 - CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes building wires and cables and associated connectors, splices, and 
terminations for wiring systems rated 600 V and less.

B. Related Sections include the following:
1. Division 16 Section "Medium-Voltage Cables" for single-conductor and multiconductor 

cables, cable splices, and terminations for electrical distribution systems with 2001 to 
35,000 V.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Field Quality-Control Test Reports:  From Contractor.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection:
1. Manufacturers: Subject to compliance with requirements, provide products by the 

manufacturers specified.

2.2 CONDUCTORS AND CABLES

A. Manufacturers:
1. Copper Wire and Cables:

a. Alcan Aluminum Corporation; Alcan Cable Div.
b. American Insulated Wire Corp.; a Leviton Company.
c. General Cable Corporation.
d. Senator Wire & Cable Company.
e. Southwire Company.

B. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable 
construction, and ratings.
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C. Conductor Material:  Copper, minimum size #12 for phase conductors and #14 for control 
conductors complying with NEMA WC 7; solid conductor for No. 10 AWG and smaller, stranded 
for No. 8 AWG and larger.

D. Conductor Insulation Types:  Type THWN-2 complying with NEMA WC7.

2.3 CONNECTORS AND SPLICES

A. Manufacturers:
1. AFC Cable Systems, Inc.
2. AMP Incorporated/Tyco International.
3. Burndy.
4. Hubbell/Anderson.
5. Ilsco.
6. O-Z/Gedney; EGS Electrical Group LLC.
7. 3M Company; Electrical Products Division.

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated.

PART 3 - EXECUTION

3.1 CONDUCTOR AND INSULATION APPLICATIONS

A. Service Entrance:  Type THWN-2, single conductors in raceway.

B. Exposed Feeders:  Type THWN-2, single conductors in raceway.

C. Feeders Concealed in Ceilings, Walls, and Partitions:  Type THWN-2, single conductors in 
raceway.

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces:  Type THWN-2, 
single conductors in raceway.Exposed Branch Circuits, including in Crawlspaces:  Type THWN-
2, single conductors in raceway.

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THWN-2, single conductors 
in raceway.

G. Branch Circuits Concealed in Concrete and below Slabs-on-Grade:  Type THWN-2, single 
conductors in raceway.

H. Underground Feeders and Branch Circuits: Type THWN-2, single conductors in raceway.

I. Emergency circuits:  Install in separate raceways from all other wiring, except where they 
connect to the same equipment for two-source operation.

J. Class 1 Control Circuits:  Type THWN-2, in raceway.

K. Class 2 Control Circuits:  Type THWN-2, in raceway.

L. Fixture Conductors:  Install conductors in lighting fixtures with insulation ratings as 
recommended by the manufacturer’s written instructions or a minimum 90 degrees C., 
whichever is higher.

3.2 INSTALLATION
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A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. GFI circuit breakers or feed-thru outlets to outlets served: provide separate neutrals.

C. Panelboards, switchboards, MCCs, switchgear:  Do not route conductors through a section 
which terminate in another section, except for interconnecting control conductors.

D. Remove existing conductors from raceway before pulling in new wires and cables.

E. Parallel conductors:  Where parallel conductors are installed in parallel raceways, install in each 
raceway conductors of phase, neutral and/or ground as specified.  Carefully cut parallel 
conductors to identical length for each phase leg.  Do not parallel conductors less than #1/0.

F. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values.

G. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway.

H. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 
and follow surface contours where possible.

I. Do not install wiring through any part of a transformer vault or elevator equipment room and 
shaft that is does not serve equipment in the respective room.  Also, coordinate that piping or 
other items foreign to the transformer vault, elevator equipment room or shaft is not installed in 
these spaces.

J. Support cables according to Division 16 Section "Basic Electrical Materials and Methods."

K. Seal around cables penetrating fire-rated elements according to Division 7 Section "Through-
Penetration Firestop Systems."

L. Identify and color-code conductors and cables according to Division 16 Section " Electrical 
Identification."

3.3 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B.

B. Conductor splices:  Minimize conductor splices.  Do not install in conduit bodies.

C. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors.
1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.  Install 

compression type connectors for aluminum conductors or copper pigtail adapters for 
installation in mechanical lugs.

D. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of slack.

E. Furniture connections: connect systems furniture to power supply circuits per manufacturer’s 
written instructions.
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F. Panelboard connections:  do not splice conductors in panelboards.

3.4 FIELD QUALITY CONTROL

A. Testing:  Perform the following field quality-control testing:
1. After installing conductors and cables and before electrical circuitry has been energized, 

test for compliance with requirements.
2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 

Section 7.3.1.  Certify compliance with test parameters.

B. Test Reports:  Prepare a written report to record the following:
1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements.

END OF SECTION 16120
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SECTION 16130 - RACEWAYS AND BOXES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

B. Related Sections include the following:
1. Division 7 Section "Through-Penetration Firestop Systems" for firestopping materials and 

installation at penetrations through walls, ceilings, and other fire-rated elements.
2. Division 16 Section "Basic Electrical Materials and Methods" for supports, anchors, and 

identification products.
3. Division 16 Section "Wiring Devices" for devices installed in boxes and for floor-box 

service fittings.

1.3 DEFINITIONS

A. EMT:  Electrical metallic tubing.

B. FMC:  Flexible metal conduit.

C. IMC:  Intermediate metal conduit.

D. LFMC:  Liquidtight flexible metal conduit.

E. LFNC:  Liquidtight flexible nonmetallic conduit.

F. RNC:  Rigid nonmetallic conduit.

1.4 SUBMITTALS

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.

B. Shop Drawings:  Show fabrication and installation details of components for raceways, fittings, 
boxes, enclosures, and cabinets.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Comply with NFPA 70.

1.6 COORDINATION
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A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension 
system with other construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by the 

manufacturers specified.

2.2 METAL CONDUIT AND TUBING

A. Manufacturer:
1. AFC Cable Systems, Inc.
2. Alflex Inc.
3. Anamet Electrical, Inc.; Anaconda Metal Hose.
4. Electri-Flex Co.
5. Grinnell Co./Tyco International; Allied Tube and Conduit Div.
6. LTV Steel Tubular Products Company.
7. Manhattan/CDT/Cole-Flex.
8. O-Z Gedney; Unit of General Signal.
9. Wheatland Tube Co.

B. Rigid Steel Conduit:  ANSI C80.1.

C. IMC: ANSI C80.6.

D. Plastic-Coated Steel Conduit and Fittings:  NEMA RN 1.

E. Plastic-Coated IMC and Fittings:  NEMA RN 1.

F. EMT and Fittings:  ANSI C80.3.
1. Fittings:  Steel set-screw or compression type. Do not use die-cast fittings.

G. FMC:  Zinc-coated steel.

H. LFMC:  Flexible steel conduit with PVC jacket.

I. Fittings:  NEMA FB 1; compatible with conduit and tubing materials.  Do not use die-cast fittings.

2.3 NONMETALLIC CONDUIT AND TUBING

A. Manufacturer:
1. American International.
2. Anamet Electrical, Inc.; Anaconda Metal Hose.
3. Arnco Corp.
4. Cantex Inc.
5. Certainteed Corp.; Pipe & Plastics Group.
6. Condux International.
7. ElecSYS, Inc.
8. Electri-Flex Co.
9. Lamson & Sessions; Carlon Electrical Products.



RACEWAYS AND BOXES 16130 - 3

10. Manhattan/CDT/Cole-Flex.
11. RACO; Division of Hubbell, Inc.
12. Spiralduct, Inc./AFC Cable Systems, Inc.
13. Thomas & Betts Corporation.

B. RNC:  NEMA TC 2, Schedule 40 and Schedule 80 PVC.

C. RNC Fittings:  NEMA TC 3; match to conduit or tubing type and material.

D. LFNC:  UL 1660.

2.4 METAL WIREWAYS

A. Manufacturer:
1. Hoffman.
2. Square D.

B. Material and Construction:  Sheet metal sized and shaped as indicated, NEMA 3R.

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system.

D. Select features, unless otherwise indicated, as required to complete wiring system and to 
comply with NFPA 70.

E. Wireway Covers:  Flanged-and-gasketed type.

F. Finish:  Manufacturer's standard enamel finish.

2.5 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturer:
1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
2. Emerson/General Signal; Appleton Electric Company.
3. Erickson Electrical Equipment Co.
4. Hoffman.
5. Hubbell, Inc.; Killark Electric Manufacturing Co.
6. O-Z/Gedney; Unit of General Signal.
7. RACO; Division of Hubbell, Inc.
8. Robroy Industries, Inc.; Enclosure Division.
9. Scott Fetzer Co.; Adalet-PLM Division.
10. Spring City Electrical Manufacturing Co.
11. Thomas & Betts Corporation.
12. Walker Systems, Inc.; Wiremold Company (The).
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, with gasketed cover.

D. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

E. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous hinge cover and flush latch.
1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
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F. Cabinets:  NEMA 250, Type 1, galvanized steel box with removable interior panel and 
removable front, finished inside and out with manufacturer's standard enamel.  Hinged door in 
front cover with flush latch and concealed hinge.  Key latch to match panelboards.  Include 
metal barriers to separate wiring of different systems and voltage and include accessory feet 
where required for freestanding equipment.

2.6 EXPANSION FITTINGS:

A. Manufacturer:
1. O-Z Gedney; Unit of General Signal.

B. Expansion Fittings: Malleable Iron, hot dipped galvanized, weatherproof suitable for raceway 
and applications
1. Coordinate expansion requirements with Architect.

2.7 FACTORY FINISHES

A. Finish:  provide manufacturer's standard prime-coat finish ready for field painting for:
1. Raceways

B. Finish:  provide manufacturer's standard paint applied before shipping to factory-assembled 
products for:
1. Enclosures:  Standard Grey in electrical rooms.
2. Cabinets:  Standard Grey in electrical rooms.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors:
1. Exposed:  Rigid steel or IMC.
2. Concealed:  Rigid steel or IMC.
3. Underground, Single Run:  RNC (except coated or wrapped rigid steel for bends greater 

than 22 degrees), coated or wrapped rigid steel.
4. Underground, Grouped:  RNC (except coated or wrapped rigid steel for bends greater 

than 22 degrees), coated or wrapped rigid steel.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC.
6. Boxes and Enclosures:  NEMA 250, Type 3R.

B. Indoors:
1. Exposed: 

a. Above 6’ from finished floor:  EMT, IMC, or Rigid Steel.
b. Below 6’ from finished floor, or subject to mechanical damage:  IMC, or Rigid 

Steel.
2. Underground:  refer to underground installation selections in outdoor paragraph above.
3. Concealed:  EMT, or Rigid Steel.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC.
5. Damp or Wet Locations:  Rigid steel conduit.
6. Boxes and Enclosures:  NEMA 250, Type 1, except as follows:

C. Minimum Raceway Size:
1. Metallic Conduits:  3/4-inch trade size (DN 21) except ½” C trade size (DN 16) for low 

voltage automatic temperature control or motor control wiring.
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2. Nonmetallic Conduits:  3/4-inch trade size (DN 21).

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
1. Rigid Metal Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.  

Engage a minimum of five full threads.
2. Intermediate Metal Conduit:  Use threaded rigid steel conduit fittings, unless otherwise 

indicated.  Engage a minimum of five full threads.
3. PVC Externally Coated or wrapped Rigid Steel Conduits:  Use only fittings approved for 

use with that material.  Patch all nicks and scrapes in PVC coating after installing 
conduits.

4. EMT:  set screw or compression for dry interior locations; compression for damp or wet 
locations; compression with tape for installations in concrete slabs above grade.

5. Building Expansion joints: use expansion fittings with 36” of wrapped metal raceways on 
either side of joint.

3.2 INSTALLATION

A. Layout of electrical boxes:  Do not scale electrical drawings.  
1. Coordinate with architectural elevations.  Where outlets are not identified on the 

elevations, refer mounting height decisions to the Architect.  If counters or work surfaces 
are shown refer mounting height decisions, whether above or below counter, to the 
Architect.  Coordinate location of switches with actual door swings.

2. Verify final locations with field measurements and with the requirements of the actual 
equipment to be connected as determined from shop drawings.

B. Outlet Boxes:
1. Frame construction:  4”X4”X1-1/2” with suitable plaster-ring, except:

a. 2-1/8” deep for boxes with 3 conduit entrances or for communication outlets
b. 4-11/16” boxes for boxes with 4 or more conduits.

2. Masonary or concrete construction: 1g or multiple gang by 3-1/2” deep.
3. Fixture Outlets: minimum 4” outlet box with 3/8” fixture stud supported adequately for 

minimum of 200 lbs.
4. Do not use gangable boxes.

C. Keep raceways at least 12 inches (300 mm) away from parallel runs of flues and steam or hot-
water pipes.  Install horizontal raceway runs above water and steam piping.

D. Complete raceway installation before starting conductor installation.

E. Support raceways as specified in Division 16 Section "Basic Electrical Materials and Methods."

F. Install temporary closures to prevent foreign matter from entering raceways.

G. Stub-ups:  Embed coupling flush with finished floor.  If to remain a spare, the flush plug is to 
remain in the coupling.  

H. Make bends and offsets so ID is not reduced.  Keep legs of bends in the same plane and keep 
straight legs of offsets parallel, unless otherwise indicated.  Make bends in parallel or banked 
runs from same centerline to make bends parallel.
1. Nonmetallic Conduits:  Use rigid elbows for all bends 22 degrees or greater.
2. Communication Systems Raceways:  comply with long sweep radius elbows minimum 

dimensions in Table 5.2-1 of ANSI/TIA/EIA-569A for all bends or offsets for backbone 
cables.

I. Raceways below grade:  Install RNC or wrapped/coated Rigid Steel minimum 24” below grade, 
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unless specifically noted otherwise.  Where noted encase in concrete.

J. Conceal conduit and EMT within finished walls, ceilings, and floors, except at surface mounted 
panels and apparatus or unless otherwise indicated.   Install surface raceways only where 
indicated or where directed by Architect.
1. Install concealed raceways with a minimum of bends in the shortest practical distance, 

considering type of building construction and obstructions, unless otherwise indicated.
2. Install surface raceways in rooms where surface mounted panels are indicated or for 

exposed equipment in mechanical, electrical, or communication rooms.

K. Raceways Embedded in Slabs:  Install in middle 1/3 of slab thickness where practical and leave 
at least 2 inches (50 mm) of concrete cover.
1. Maximum conduit size: Lesser of 1-inch trade size (DN 27) or 1/3 the concrete cover.

a. For conduits larger than 1-inch trade size (DN 27), consult structural engineer for 
additional structural supports or other options.

2. Layout:  Route conduits without crossovers.  Space conduit at least 18” apart.  Space 
raceways laterally to prevent voids in concrete.
a. Where concentrations of conduit occur, support slab independent of steel deck.  

Coordinate with structural engineer.
3. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete 

placement.
4. Install taped compression type fittings or fittings approved for such use.
5. Change from nonmetallic tubing to rigid steel conduit before rising above the floor.

L. Raceways Penetrating foundation walls:  Install rigid conduit through the foundation wall or 3’ 
each side.

M. Install exposed raceways parallel or at right angles to nearby surfaces or structural members 
and follow surface contours as much as possible.
1. Run parallel or banked raceways together on common supports.
2. Make parallel bends in parallel or banked runs.  Use factory elbows only where elbows 

can be installed parallel; otherwise, provide field bends for parallel raceways.

N. Join raceways with fittings designed and approved for that purpose and make joints tight.
1. Use insulating bushings to protect conductors.

O. Tighten set screws of threadless fittings with suitable tools.

P. Cap open ends of empty conduit to keep out debris until the project is completed.

Q. Terminations:
1. Where raceways are terminated with locknuts and bushings, align raceways to enter 

squarely and install locknuts with dished part against box.  For RMC and IMC, use two 
locknuts, one inside and one outside box and a bushing.  For EMT, use insulated throats 
or plastic bushings (except for grounding bushings where required).

2. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly 
into hub so end bears against wire protection shoulder.  Where chase nipples are used, 
align raceways so coupling is square to box; tighten chase nipple so no threads are 
exposed.

3. Service Conduits or conduits installed in concentric/eccentric knock-outs or reducing 
washers:  terminate raceway with grounding bushings.

R. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each 
end of pull wire.  Plug empty raceways at both ends.
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S. Low Voltage, Telephone, and Signal System Raceways, 2-Inch Trade Size (DN 53) and 
Smaller:  In addition to above requirements, install raceways in maximum lengths of 150 feet
(45 m) and with a maximum of two 90-degree bends or equivalent.  Separate lengths with pull 
or junction boxes where necessary to comply with these requirements.

T. Install seals for conduit penetrations of slabs on grade and exterior walls below grade.  Tighten 
sleeve seal screws until sealing grommets have expanded to form watertight seal.

U. Roof Penetrations:  Install flashings for conduit penetrations of roofs under the direct 
supervision of the roofing installer.

V. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
UL-listed sealing compound.  For concealed raceways, install each fitting in a flush steel box 
with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install 
raceway sealing fittings at the following points:
1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces.
2. Where conduits pass through airtight spaces or plenums to prevent air leakage.
3. Where conduits pass from hazardous areas to nonhazardous.
4. Where otherwise required by NFPA 70.

W. Stub-up Connections:  Extend conduits through concrete floor for connection to freestanding 
equipment.  Install with an adjustable top or coupling threaded inside for plugs set flush with 
finished floor.  Extend conductors to equipment with rigid steel conduit; FMC may be used 
6 inches (150 mm) above the floor.  Install screwdriver-operated, threaded plugs flush with floor 
for future equipment connections.

X. Raceway Cleaning:  Prevent accumulation of water, dirt or concrete in raceways.  Where water 
or foreign matter have entered raceways, thoroughly clean or replace conduits where such 
accumulation cannot be removed by methods approved by this Engineer.

Y. Flexible Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for recessed 
and semi-recessed lighting fixtures; for equipment subject to vibration, noise transmission, or 
movement; and for all motors.  Use LFMC in damp or wet locations.  Install separate ground 
conductor across flexible connections.

Z. Surface Raceways:  Install a separate, green, ground conductor in raceways from junction box 
supplying raceways to receptacle or fixture ground terminals.

AA. Install hinged-cover enclosures and cabinets plumb.  Support at each corner.

3.3 PROTECTION

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer.
2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 

manufacturer.

3.4 CLEANING

A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed 
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finishes and repair damaged finishes.

END OF SECTION 16130
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SECTION 16140 - WIRING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Single and duplex receptacles, ground-fault circuit interrupters.
2. Device wall plates.

1.3 DEFINITIONS

A. EMI:  Electromagnetic interference.

B. GFCI:  Ground-fault circuit interrupter.

C. PVC:  Polyvinyl chloride.

D. RFI:  Radio-frequency interference.

E. TVSS:  Transient voltage surge suppressor.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  List of legends and description of materials and process used for premarking 
wall plates.

C. Field quality-control test reports.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Obtain each type of wiring device through one source from a single 
manufacturer.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

C. Comply with NFPA 70.

1.6 COORDINATION

A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
1. Cord and Plug Sets:  Match equipment requirements.

PART 2 - PRODUCTS
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2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Wiring Devices:

a. Bryant Electric, Inc./Hubbell Subsidiary.
b. Eagle Electric Manufacturing Co., Inc.
c. Hubbell Incorporated; Wiring Device-Kellems.
d. Leviton Mfg. Company Inc.
e. Pass & Seymour/Legrand; Wiring Devices Div.

2.2 RECEPTACLES

A. Straight-Blade-Type Receptacles:  Comply with NEMA WD 1, NEMA WD 6, DSCC W-C-596G, 
and UL 498.
1. Thermoplastic face.
2. Thermoset base.
3. Back and side wired.
4. Rating: 20 A minimum

B. GFCI Receptacles:  Straight blade, feed-through type, Heavy-Duty grade, with integral 
NEMA WD 6, Configuration 5-20R duplex receptacle; complying with UL 498 and UL 943.  
Design units for installation in a 2-3/4-inch- (70-mm-) deep outlet box without an adapter.

2.3 WALL PLATES

A. Single and combination types to match corresponding wiring devices.
1. Plate-Securing Screws:  Metal with head color to match plate finish, except screwless 

devices for locations where only dimmers are shown.
2. Material for Wet Locations:  Cast aluminum with spring-loaded lift cover, and listed and 

labeled for use in "wet locations."

2.4 FINISHES

A. Color:
1. Wiring Devices Connected to Normal Power System:  Black, unless otherwise indicated 

or required by NFPA 70.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install devices and assemblies level, plumb, and square with building lines.

B. Install wall dimmers with capacity to achieve 60% of circuit loads indicated on drawings after 
derating for ganging according to manufacturer's written instructions.

C. Install unshared neutral conductors on line and load side of dimmers according to 
manufacturers' written instructions.

D. Install control wiring for electronic fluorescent dimmers (low voltage or line voltage) per 
manufacturers written instructions.

E. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical, 
and with grounding terminal of receptacles on top.  Group adjacent switches under single, 
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multigang wall plates.

F. Wallplates and coverplates:  install wallplates and coverplates for all outlets, including blank 
outlets.

G. GFI Devices:  Install separate GFCI devices, except where installed under the same multi-gang 
plate.

H. Remove wall plates and protect devices and assemblies during painting.

I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings.

3.2 IDENTIFICATION

A. Comply with Division 16 Section "Electrical Identification."
1. Receptacles:  Identify panelboard and circuit number from which served.  Use hot, 

stamped or engraved machine printing with color-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes.
a. Black letters on light colored plates.
b. White on dark colored plates.

3.3 CONNECTIONS

A. Ground equipment according to Division 16 Section "Grounding and Bonding."

B. Connect wiring according to Division 16 Section "Conductors and Cables."

C. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B.

3.4 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:
1. After installing wiring devices and after electrical circuitry has been energized, test for 

proper polarity, ground continuity, and compliance with requirements.
2. Test GFCI operation with both local and remote fault simulations according to 

manufacturer's written instructions.

B. Remove malfunctioning units, replace with new units, and retest as specified above.

END OF SECTION 16140
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Standard Wiring Device Schedule
Note to Bidders:  Comply with Section 16140 of the specifications.  The catalog numbers listed 
below have been carefully prepared with the assistance of the manufacturer’s representatives 
with the objective of assisting the bidders in determining the quality and ratings of the wiring 
device specified; however, the catalog numbers may not be complete or accurate.  In addition, 
the color of the wiring device is not intended to be determined by the catalog numbers listed 
below, but shall be selected by the Architect as indicated in the specification.  Each manufacturer 
prior to bidding shall compare catalog numbers shown with the description and shall notify the 
Architect/Engineer of any discrepancies.
NEMA DESCRIPTION CATALOG NUMBERS
NEMA 5-20R 20A, 125V 2 pole 3 wire duplex grounding 

receptacles.  Nylon or Lexan Faces.  Back 
and side wired.  Comply with FS W-C-596 
and UL 498.

Bryant 5352
Hubbell CR5352
Leviton 5352
P&S 5352

NEMA 5-20R
GFCI

20A, 125V 2 pole 3 wire duplex feed thru 
GFCI receptacles with indicator light.  Nylon 
or Lexan decorator faces.  Back and side 
wired.  Internal components shall comply 
with FS W-C-596 where applicable.  
Comply with UL 498 and UL 493.

Bryant GFR53FT
Hubbell GF5352
Leviton 6898
P&S 2091 S

20A
Single Pole

20A single pole 125V-277V standard toggle 
switch labeled as complying UL standard 
20 and with Federal Specification W-S-896.  
Provide Nylon or Lexan face, back and side 
wired.  Rated 1 HP 120V.

Hubbell CS1221
Leviton 1221
P & S 521
Bryant 4901

20A
Three-way

20A three-way 125V-277V standard toggle 
switch labeled as complying UL standard 
20 and with Federal Specification W-S-896.  
Provide Nylon or Lexan face, back and side 
wired.  Rated 1 HP 120V.

Hubbell CS1223
Leviton 1223
P & S 523
Bryant 4903
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SECTION 16145 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following lighting control devices:
1. Indoor occupancy sensors.

B. Related Sections include the following:
1. Division 16 Section "Wiring Devices" for manual light switches.

1.3 DEFINITIONS

A. LED:  Light-emitting diode.

B. PIR:  Passive infrared.

C. US: Ultrasonic.

D. DT:  Dual Technology

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  Show installation details for occupancy and light-level sensors.
1. Lighting plan showing location, orientation, and coverage area of each sensor.
2. Interconnection diagrams showing field-installed wiring.

C. Field quality-control test reports.

D. Operation and Maintenance Data:  For each type of product to include in emergency, operation, 
and maintenance manuals.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

1.6 COORDINATION

A. Coordinate layout and installation of ceiling-mounted devices with other construction that 
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-
suppression system, and partition assemblies.

PART 2 - PRODUCTS
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2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

manufacturers specified.

2.2 GENERAL LIGHTING CONTROL DEVICE REQUIREMENTS

A. Line-Voltage Surge Protection:  An integral part of the devices for 120- and 277-V solid-state 
equipment.  For devices without integral line-voltage surge protection, field-mounting surge 
protection shall comply with IEEE C62.41 and with UL 1449.

2.3 INDOOR OCCUPANCY SENSORS

A. Manufacturers:
1. Hubbell Lighting Inc.
2. Watt Stopper (The).
3. Sensor Switch

B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit.
1. Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and 

off when unoccupied; with a time delay for turning lights off, adjustable over a minimum 
range of 1 to 15 minutes.

2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  
Sensor shall be powered from the relay unit.

3. Relay Unit:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A 
tungsten at 120-V ac, and for 1 hp at 120-V ac.  Power supply to sensor shall be 24-V dc, 
150-mA, Class 2 power source as defined by NFPA 70.

4. Mounting:
a. Sensor:  Suitable for mounting in any position on a standard outlet box.
b. Relay:  Externally mounted though a 1/2-inch (13-mm) knockout in a standard 

electrical enclosure.
c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged 

door.
5. Indicator:  LED, to show when motion is being detected during testing and normal 

operation of the sensor.
6. Bypass Switch:  Override the on function in case of sensor failure.

C. Dual-Technology Type:  Ceiling mounting; detect occupancy by using a combination of PIR and 
ultrasonic detection methods in area of coverage.  Particular technology or combination of 
technologies that controls on and off functions shall be selectable in the field by operating 
controls on unit.
1. Sensitivity Adjustment:  Separate for each sensing technology.
2. Detector Sensitivity:  Detect occurrences of 6-inch (150-mm) minimum movement of any 

portion of a human body that presents a target of at least 36 sq. in. (232 sq. cm), and 
detect a person of average size and weight moving at least 12 inches (305 mm) in either 
a horizontal or a vertical manner at an approximate speed of 12 inches/s (305 mm/s).

3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular 
area of 1000 sq. ft. (93 sq. m) when mounted on a 96-inch- (2440-mm-) high ceiling.

2.4 CONDUCTORS AND CABLES

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG, 
complying with Division 16 Section "Conductors and Cables."
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B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded copper conductors not 
smaller than No. 18   AWG, complying with Division 16 Section "Conductors and Cables."

C. Class 1 Control Cable:  Multiconductor cable with stranded copper conductors not smaller than 
No. 14   AWG, complying with Division 16 Section "Conductors and Cables."

D. Install unshielded, twisted-pair cable for control and signal transmission conductors, complying 
with Division 16 Section "Voice and Data Communication Cabling."

PART 3 - EXECUTION

3.1 SENSOR INSTALLATION

A. Install and aim sensors in locations to achieve at least 90 percent coverage of areas indicated.  
Do not exceed coverage limits specified in manufacturer's written instructions.

3.2 WIRING INSTALLATION

A. Wiring Method:  Comply with Division 16 Section "Conductors and Cables."  Minimum conduit 
size shall be 3/4 inch (20 mm).

B. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points.  Separate 
power-limited and nonpower-limited conductors according to conductor manufacturer's written 
instructions.

C. Install field-mounting transient voltage suppressors for lighting control devices in Category A 
locations that do not have integral line-voltage surge protection.

D. Size conductors according to lighting control device manufacturer's written instructions, unless 
otherwise indicated.

E. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in 
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

F. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B.

3.3 IDENTIFICATION

A. Identify components and power and control wiring according to Division 16 Section " Electrical 
Identification."

B. Label time switches and contactors with a unique designation.

3.4 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:
1. After installing time switches and sensors, and after electrical circuitry has been 

energized, adjust and test for compliance with requirements.
2. Operational Test: Verify actuation of each sensor and adjust time delays.

B. Remove and replace lighting control devices where test results indicate that they do not comply 
with specified requirements.
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C. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

3.5 ADJUSTING

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting sensors to suit actual occupied conditions.  Provide up to 
two visits to site outside normal occupancy hours for this purpose.

END OF SECTION 16145
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SECTION 16410 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes individually mounted enclosed switches and circuit breakers used for the 
following:
1. Motor and equipment disconnecting means.

B. Related Sections include the following:
1. Division 16 Section "Fuses" for fusible devices.

1.3 DEFINITIONS

A. GFCI:  Ground-fault circuit interrupter.

B. RMS:  Root mean square.

C. SPDT:  Single pole, double throw.

D. MCP:  Motor Circuit Protectors (Adjustable instantaneous trip circuit breakers).

1.4 SUBMITTALS

A. Product Data:  For each type of switch, circuit breaker, accessory, and component indicated.  
Include dimensions and manufacturers' technical data on features, performance, electrical 
characteristics, ratings, and finishes.

B. Shop Drawings:  For each switch and circuit breaker.
1. Dimensioned plans, elevations, sections, and details, including required clearances and 

service space around equipment.  Show tabulations and layout of installed devices, 
equipment features, and ratings.  Include the following:
a. Enclosure types and details for types other than NEMA 250, Type 1.
b. Current and voltage ratings.
c. Short-circuit current rating.
d. Features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components.
2. Wiring Diagrams:  Power, signal, and control wiring.  Differentiate between manufacturer-

installed and field-installed wiring.

C. Qualification Data:  Submit data for testing agencies indicating that they comply with 
qualifications specified in "Quality Assurance" Article.

D. Field Test Reports:  Submit written test reports and include the following:
1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements.
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E. Manufacturer's field service report.

F. Maintenance Data:  For enclosed switches and circuit breakers and for components to include 
in maintenance manuals specified in Division 1.  In addition to requirements specified in 
Division 1 Section "Closeout Procedures," include the following:
1. Routine maintenance requirements for components.
2. Manufacturer's written instructions for testing and adjusting switches and circuit breakers.
3. Time-current curves, including selectable ranges for each type of circuit breaker.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Comply with NEMA AB 1 and NEMA KS 1.

C. Comply with NFPA 70.

D. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items.  Comply with indicated maximum dimensions.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions, unless otherwise indicated:
1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not 

exceeding 104 deg F (40 deg C).
2. Altitude:  Not exceeding 6600 feet (2000 m).

1.7 COORDINATION

A. Coordinate layout and installation of switches, circuit breakers, and components with other 
construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain required 
workspace clearances and required clearances for equipment access doors and panels.

1.8 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.
1. Spares: For the following:

a. Fuses for Fused Switches:  refer to Div 16 section “Fuses”.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Fusible Switches:

a. Eaton Corp.; Cutler-Hammer Products.
b. General Electric Co.; Electrical Distribution & Control Division.
c. Siemens Energy & Automation, Inc.
d. Square D Co.
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2.2 ENCLOSED SWITCHES

A. Enclosed, Nonfusible Switch:  NEMA KS 1, Type HD, with lockable handle.

B. Enclosed, Fusible Switch, 800 A and Smaller:  NEMA KS 1, Type HD, with clips to 
accommodate specified fuses, built-in fuse pullers arranged to facilitate fuse removal, lockable 
handle with two padlocks, and interlocked with cover in closed position.

2.3 ENCLOSURES

A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.
1. Outdoor Locations:  NEMA 250, Type 3R.

2.4 FACTORY FINISHES

A. Finish:  Manufacturer's standard gray paint applied to factory-assembled and -tested enclosures 
before shipping.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance.
1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with mounting and anchoring requirements specified in Division 16 Section "Seismic 
Controls for Electrical Work."

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

C. Equipment Disconnects
1. Maximum elevation:  48”.
2. Locate lockable disconnect near each motor complying with clearance requirements.
3. Multiple speed motors:  provide switch in all motor leads.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs as specified in Division 16 Section " Electrical Identification."

B. Enclosure Nameplates:  Label each enclosure with engraved metal or laminated-plastic 
nameplate mounted with corrosion-resistant screws.

C. Fusible Switch Labels:  Label each enclosure with “REPLACE WITH CURRENT LIMITING 
FUSES ONLY.  CATALOG NUMBER: (FUSE CAT. NO.).”

3.4 CONNECTIONS

A. Install equipment grounding connections for switches and circuit breakers with ground continuity 
to main electrical ground bus.
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B. Install power wiring.  Install wiring between switches and circuit breakers, and control and 
indication devices.

C. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B.

3.5 FIELD QUALITY CONTROL

A. Prepare for acceptance tests as follows:
1. Test insulation resistance for each enclosed switch, circuit breaker, component, and 

control circuit.
2. Test continuity of each line- and load-side circuit.

B. Testing:  After installing enclosed switches and circuit breakers and after electrical circuitry has 
been energized, demonstrate product capability and compliance with requirements.
1. Procedures:  Perform each visual and mechanical inspection and electrical test indicated 

in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  
Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.

3.6 ADJUSTING

A. Set field-adjustable switches and circuit-breaker trip ranges.

3.7 CLEANING

A. On completion of installation, inspect interior and exterior of enclosures.  Remove paint splatters 
and other spots.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  
Repair exposed surfaces to match original finish.

END OF SECTION 16410
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SECTION 16442 –PANELBOARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes load centers and panelboards, overcurrent protective devices, and 
associated auxiliary equipment rated 600 V and less for the following types:
1. Lighting and appliance branch-circuit panelboards.
2. Distribution panelboards.

B. Related Sections include the following:

1.3 DEFINITIONS

A. GFCI:  Ground-fault circuit interrupter.

B. RMS:  Root mean square.

C. SPDT:  Single pole, double throw.

1.4 SUBMITTALS

A. Product Data:  For each type of panelboard, overcurrent protective device, TVSS device, 
accessory, and component indicated.  Include dimensions and manufacturers' technical data on 
features, performance, electrical characteristics, ratings, and finishes.

B. Shop Drawings:  For each panelboard and related equipment.
1. Dimensioned plans, elevations, sections, and details.  Show tabulations of installed 

devices, equipment features, and ratings.  Include the following:
a. Enclosure types and details for types other than NEMA 250, Type 1.
b. Bus configuration, current, and voltage ratings.
c. Short-circuit current rating of panelboards and overcurrent protective devices.
d. Layout of overcurrent devices in panelboard.
e. Features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components.
2. Wiring Diagrams:  Diagram power, signal, and control wiring and differentiate between 

manufacturer-installed and field-installed wiring.

C. Qualification Data:  Submit data for testing agencies indicating that they comply with 
qualifications specified in "Quality Assurance" Article.

D. Field Test Reports:  Submit written test reports and include the following:
1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements.

E. Maintenance Data:  For panelboards and components to include in maintenance manuals 
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specified in Division 1.  In addition to requirements specified in Division 1 Section "Contract 
Closeout," include the following:
1. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices.
2. Time-current curves, including selectable ranges for each type of overcurrent protective 

device.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  Testing agency that is a member company of the InterNational 
Electrical Testing Association and that is acceptable to authorities having jurisdiction.
1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 

Electrical Testing Association or National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

C. Comply with NEMA PB 1.

D. Comply with NFPA 70.

1.6 COORDINATION

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, and encumbrances to workspace clearance requirements.

1.7 EXTRA MATERIALS

A. Keys:  Six spares of each type of panelboard cabinet lock.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:

a. Eaton Corp.; Cutler-Hammer Products.
b. General Electric Co.; Electrical Distribution & Control Div.
c. Siemens Energy & Automation, Inc.
d. Square D Co.

2.2 FABRICATION AND FEATURES

A. Enclosures:  Flush- and surface-mounted cabinets as indicated on the drawings.  NEMA PB 1, 
Type 1, to meet environmental conditions at installed location.
1. Outdoor Locations:  NEMA 250, Type 3R.

B. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box 
dimensions; for flush-mounted fronts, overlap box.

C. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or primer coat.



PANELBOARDS 16442 - 3

D. Directory Card:  With transparent protective cover, mounted inside metal frame, inside 
panelboard door.

E. Bus:  Hard-drawn copper, 98 percent conductivity.

F. Main and Neutral Lugs:  Mechanical type suitable for use with conductor material.

G. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground conductors; 
bonded to box.

H. Service Equipment Label:  UL labeled for use as service equipment for panelboards with main 
service disconnect switches.

I. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances required 
for future installation of devices.

J. Feed-through Lugs:  Mechanical type suitable for use with conductor material.  Locate at 
opposite end of bus from incoming lugs or main device.

2.3 PANELBOARD SHORT-CIRCUIT RATING

A. Fully rated to interrupt symmetrical short-circuit current available at terminals.

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing 
adjacent units.

B. Doors:  Front mounted with concealed hinges; secured with flush latch with tumbler lock; keyed 
alike.

2.5 DISTRIBUTION PANELBOARDS

A. Doors:  Front mounted, except omit in fused-switch panelboards; secured with vault-type latch 
with tumbler lock; keyed alike.

B. Main Overcurrent Protective Devices: as indicated on drawings.

C. Branch overcurrent protective devices shall be one of the following:
1. For Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on circuit breakers.
2. For Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in 

circuit breakers where individual positive-locking device requires mechanical release for 
removal.

2.6 OVERCURRENT PROTECTIVE DEVICES

A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault 
currents.
1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, 

and instantaneous magnetic trip element for short circuits.  [Adjustable magnetic trip 
setting for circuit-breaker frame sizes 250 A and larger.]

2. Electronic Trip Unit Circuit Breakers:  RMS sensing; field-replaceable rating plug; with the 
following field-adjustable settings: 
a. Instantaneous trip.
b. Long- and short-time pickup levels.
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c. Long- and short-time time adjustments.
d. Ground-fault pickup level, time delay, and I2t response.

3. GFCI Circuit Breakers:  Single- and two-pole configurations with 30-mA trip sensitivity.

B. Molded-Case Circuit-Breaker Features and Accessories.  Standard frame sizes, trip ratings, and 
number of poles.
1. Lugs:  Mechanical style, suitable for number, size, trip ratings, and material of 

conductors.
2. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.

PART 3 - EXECUTION

3.1 APPLICATION

A. Examine areas where panelboards are planned to be installed.  Coordinate with other installers 
so that installation complies with NEC 110-26.
1. Do not locate panelboards so that the door swing swings through the clear area.

3.2 INSTALLATION

A. Install panelboards and accessories according to NEMA PB 1.1.

B. Comply with mounting and anchoring requirements specified in Division 16 Section "Seismic 
Controls for Electrical Work."

C. Mounting Heights:  Top of trim 74 inches (1880 mm) above finished floor, unless otherwise 
indicated.

D. Mounting:  Plumb and rigid without distortion of box.  Mount recessed panelboards with fronts
uniformly flush with wall finish.

E. Circuit Directory:  Create a directory to indicate installed circuit loads showing locations (final 
room numbers as determined by user) and use. Obtain approval for room numbers to be used 
before installing.  Use a computer or typewriter to create directory; handwritten directories are 
not acceptable.
1. Existing Panelboards:  verify existing circuits and create new circuit directory.

F. Install filler plates in unused spaces.

G. Provision for Future Circuits at Flush Panelboards:  Stub six 1-inch (27-GRC) empty conduits 
from panelboard section into accessible ceiling space or space designated to be ceiling space 
in the future.  Stub five 1-inch (27-GRC) empty conduits into raised floor space or below slab 
not on grade.

H. Wiring in Panelboard Gutters:  Arrange conductors into groups and bundle and wrap with wire 
ties after.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs as specified in Division 16 Section " Electrical Identification."

B. Panelboard Nameplates:  Label each panelboard with engraved metal or laminated-plastic 
nameplate mounted with corrosion-resistant screws.
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C. Phase Conductor Color Code Identification:  Permanently post at each branch-circuit 
panelboard the color coding scheme for phase conductors of all voltages used in the project.

3.4 CONNECTIONS

A. Install equipment grounding connections for panelboards with ground continuity to main 
electrical ground bus.

B. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B.

3.5 FIELD QUALITY CONTROL

A. Prepare for acceptance tests as follows:
1. Test insulation resistance for each panelboard bus, component, connecting supply, 

feeder, and control circuit.
2. Test continuity of each circuit.

B. Testing:  After installing panelboards and after electrical circuitry has been energized, 
demonstrate product capability and compliance with requirements.
1. Procedures:  Perform each visual and mechanical inspection and electrical test indicated 

in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  
Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest.

3.6 ADJUSTING

A. Set field-adjustable switches and circuit-breaker trip ranges.

3.7 CLEANING

A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint 
splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in 
cleaning.  Repair exposed surfaces to match original finish.

END OF SECTION 16442
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SECTION 16491 - FUSES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes cartridge fuses, rated 600 V and less, for use in switches, panelboards, 
switchboards, controllers, and motor-control centers; and spare fuse cabinets.

1.3 DEFINITIONS

A. RK1-TD:  Class RK1, Time Delay

B. RK5-TD:  Class RK5, Time Delay

1.4 SUBMITTALS

A. Product Data:  Include dimensions and manufacturer's technical data on features, performance, 
electrical characteristics, and ratings for each fuse type indicated.

B. Product Data:  Include the following for each fuse type indicated:
1. Dimensions and manufacturer's technical data on features, performance, electrical 

characteristics, and ratings.
2. Let-through current curves for fuses with current-limiting characteristics.
3. Time-current curves, coordination charts and tables, and related data.
4. Fuse size for elevator feeders and elevator disconnect switches.

C. Maintenance Data:  For tripping devices to include in maintenance manuals specified in 
Division 1.

1.5 QUALITY ASSURANCE

A. Source Limitations:  Provide fuses from a single manufacturer.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

C. Comply with NEMA FU 1.

D. Comply with NFPA 70.

1.6 PROJECT CONDITIONS

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (4.4 
deg C) or more than 100 deg F (38 deg C), apply manufacturer's ambient temperature 
adjustment factors to fuse ratings.

1.7 COORDINATION
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A. Coordinate fuse ratings with HVAC and refrigeration equipment nameplate limitations of 
maximum fuse size.

1.8 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged in 
original cartons or containers and identified with labels describing contents.
1. Fuses:  Quantity equal to 10 percent of each fuse type and size, but not fewer than 3 of 

each type and size.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Cooper Industries, Inc.; Bussmann Div.
2. Gould Shawmut.
3. Tracor, Inc.; Littelfuse, Inc. Subsidiary.

2.2 CARTRIDGE FUSES

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated; 
voltage rating consistent with circuit voltage.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes 
and with characteristics appropriate for each piece of equipment.

B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 FUSE APPLICATIONS

A. Refer to drawings for fuse types and sizes.
1. Motor fuse sizes:  Field select motor fuse sizes using the class of fuse shown on the 

drawings and sizing the fuse based upon the motor nameplate information and by 
multiplying by 1.25 (except for special service motors).

3.3 INSTALLATION

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse.

3.4 IDENTIFICATION

A. Install labels indicating fuse replacement information on inside door of each fused switch.

END OF SECTION 16491
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SECTION 16511 - INTERIOR LIGHTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:
1. Interior lighting fixtures with lamps and ballasts.
2. Lighting fixtures mounted on exterior building surfaces.
3. Emergency lighting units.
4. Exit signs.

B. Related Sections include the following:
1. Division 16 Section "Lighting Controls" for manual or programmable control systems 

employing low-voltage control wiring or data communication circuits.
2. Division 16 Section "Wiring Devices" for manual wall-box dimmers for incandescent 

lamps.
3. Division 16 Section "Lighting Control Devices" for automatic control of lighting, including 

time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and 
contactors.

4. Division 16 Section "Dimming Controls" for architectural dimming systems.

1.3 DEFINITIONS

A. BF:  Ballast factor.  Ratio of light output of a given lamp(s) operated by the subject ballast to the 
light output of the same lamp(s) when operated on an ANSI reference circuit.

B. CRI:  Color rendering index.

C. CU:  Coefficient of utilization.

D. LER:  Luminaire efficiency rating, which is calculated according to NEMA LE 5.  This value can 
be estimated from photometric data using the following formula:
1. LER is equal to the product of total rated lamp lumens times BF times luminaire 

efficiency, divided by input watts.

E. RCR:  Room cavity ratio.

1.4 SUBMITTALS

A. Product Data:  For each type of lighting fixture scheduled, arranged in order of fixture 
designation.  Include data on features, accessories, finishes, and the following:
1. Physical description of fixture, including dimensions and verification of indicated 

parameters.
2. Emergency lighting unit battery and charger.
3. Fluorescent and high-intensity-discharge ballasts.
4. Lamps.
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B. Shop Drawings:  Show details of nonstandard or custom fixtures.  Indicate dimensions, weights, 
methods of field assembly, components, features, and accessories.

C. Wiring Diagrams:  Power, signal, and control wiring.

D. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 1 Section 
"Closeout Procedures," include the following:
1. Catalog data for each fixture.  Include the diffuser, ballast, and lamps installed in that 

fixture.

E. Warranties:  Special warranties specified in this Section.

F. Spare Parts: include spare parts materials and quantity.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.
1. Test products to UL standards by nationally recognized testing laboratory, where an 

appropriate standard exists.

B. Comply with NFPA 70.

C. NFPA 101 Compliance:  Comply with visibility and luminance requirements for exit signs.

1.6 COORDINATION

A. Coordinate layout and installation of lighting fixtures and suspension system with other 
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies.

1.7 WARRANTY

A. Special Warranty for Emergency Lighting Unit Batteries:  Manufacturer's standard form in which 
manufacturer of battery-powered emergency lighting unit agrees to repair or replace 
components of rechargeable batteries that fail in materials or workmanship within specified 
warranty period.
1. Warranty Period:  10  years from date of Substantial Completion.  Full warranty shall 

apply for first year, and prorated warranty for the remaining nine years.

B. Special Warranty for Fluorescent Ballasts:  Manufacturer's standard form in which ballast 
manufacturer agrees to repair or replace ballasts that fail in materials or workmanship within 
specified warranty period.
1. Warranty Period for Electronic Ballasts:  Five  years from date of Substantial Completion.
2. Warranty Period for Electromagnetic Ballasts:  Three  years from date of Substantial 

Completion.

1.8 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.
1. Lamps:  10 for every 100 of each type and rating installed.  Furnish at least one of each 

type.
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2. Ballasts:  1 for every 100  of each type and rating installed.  Furnish at least one of each 
type.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:
1. Products:  Subject to compliance with requirements, provide one of the products 

specified.

2.2 FIXTURES AND COMPONENTS, GENERAL

A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
1. Equip recessed fixtures with six foot flexible conduit whips for connection to external j-

boxes, except that junction boxes may integral for prewired framing kits for incandescent 
and PL fluorescent downlights.

B. Incandescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5A.

C. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to 
NEMA LE 5 and NEMA LE 5A as applicable.

D. HID Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5B.

E. Metal Parts:  Free of burrs and sharp corners and edges.

F. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent 
warping and sagging.

G. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.

H. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
1. White Surfaces:  92 percent.
2. Specular Surfaces:  83 percent.
3. Diffusing Specular Surfaces:  75 percent.
4. Laminated Silver Metallized Film:  90 percent.

I. Plastic Diffusers, Covers, and Globes:
1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing 

and other changes due to aging, exposure to heat, and UV radiation.
a. Lens Thickness:  At least 0.125 inch (3.175 mm) minimum unless different 

thickness is scheduled.
b. UV stabilized.

2. Glass:  Annealed crystal glass, unless otherwise indicated.

2.3 LIGHTING FIXTURES

A. Fixtures:   Refer to Lighting Fixture Schedule on the drawings.



INTERIOR LIGHTING 16511 - 4

2.4 FLUORESCENT LAMP BALLASTS

A. Description:  Include the following features, unless otherwise indicated:
1. Designed for type and quantity of lamps indicated at full light output, unless 1.2 BF is 

specified .
a. Linear Electronic Ballasts:  full light output is defined as .88 BF.
b. Linear Magnetic Ballasts:  full light output is defined as .95 BF.
c. Compact Fluorescent Ballasts: full light output is defined as 1.0 BF.

2. Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on 
electromagnetic and radio-frequency interference for nonconsumer equipment.

B. Electronic ballasts (nondimming) for linear lamps shall include the following features, unless 
otherwise indicated:
1. Comply with NEMA C82.11.
2. Ballast Type: Programmed start with two-step lamp starting to extend life of frequently 

started lamps; if not available from any manufacturer, provide rapid start.
3. Sound Rating:  A.
4. Total harmonic distortion rating of less than 20 percent according to NEMA C82.11.
5. Transient Voltage Protection:  IEEE C62.41, Category A.
6. Operating Frequency:  20 kHz  or higher.
7. Lamp Current Crest Factor:  Less than 1.7.
8. Parallel Lamp Circuits:  Multiple lamp ballasts connected to maintain full light output on 

surviving lamps if one or more lamps fail.

C. Ballasts for compact fluorescent lamps in recessed fixtures shall have the following features, 
unless otherwise indicated:
1. Type:  Electronic.
2. Power Factor:  90 percent, minimum.
3. Flicker:  Less than 5 percent.
4. Lamp Current Crest Factor:  Less than 1.7.
5. Electronic Ballast Operating Frequency:  20 kHz  or higher.
6. Lamp end-of-life detection and shutdown circuit.
7. Transient Protection:  Comply with IEEE C62.41 for Category A1 locations.

D. Ballasts for compact lamps in nonrecessed fixtures shall include the following features, unless 
otherwise indicated:
1. Power Factor:  90 percent, minimum.
2. Ballast Coil Temperature:  65 deg C, maximum.
3. Transient Protection:  Comply with IEEE C62.41 for Category A1 locations.

E. Ballasts for dimmer-controlled fixtures shall comply with general and fixture-related 
requirements above for electronic ballasts and the following features:
1. Dimming Range:  100 to 5  percent of rated lamp lumens, unless specifically indicated 

otherwise.
2. Ballast Input Watts:  Can be reduced from 100 to 20  percent of normal as it dims.
3. Compatibility:  Certified by manufacturer for use with specific dimming system indicated.

F. Ballasts for Low-Temperature Environments:
1. Temperatures 0 deg F (Minus 17 deg C) and Higher:  Electronic or electromagnetic type 

rated for 0 deg F (Minus 17 deg C) starting temperature.
2. Temperatures Minus 20 deg F (Minus 29 deg C) and Higher:  Electromagnetic type 

designed for use with high-output lamps.

2.5 HIGH-INTENSITY-DISCHARGE LAMP BALLASTS
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A. General:  Comply with NEMA C82.4 and UL 1029.  Shall include the following features, unless 
otherwise indicated.
1. Type:  Constant-wattage autotransformer, pulse start,  or regulating high-power-factor 

type.
2. Minimum Starting Temperature:  Minus 22 deg F (Minus 30 deg C) for single-lamp 

ballasts.
3. Normal Ambient Operating Temperature:  104 deg F40 deg C.
4. Open-circuit operation that will not reduce average life.

2.6 EXIT SIGNS

A. General:  Comply with UL 924; for sign colors and lettering size, comply with authorities having 
jurisdiction.

B. Internally Lighted Signs:
1. Lamps for AC Operation:  Light-emitting diodes, 70,000 hours minimum of rated lamp life.

2.7 FLUORESCENT EMERGENCY LIGHTING FIXTURES

A. Internal Type:  Self-contained, modular, battery-inverter unit factory mounted within fixture body.  
Comply with UL 924.
1. Emergency Connection:  Operate one fluorescent lamp continuously to 1100 lumens 

minimum.  Connect unswitched circuit to battery-inverter unit and switched circuit to 
fixture ballast.

2. Night Light Connection:  Operate one fluorescent lamp continuously.
3. Test Switch and Light-Emitting-Diode Indicator Light:  Visible and accessible without 

opening fixture or entering ceiling space.
4. Battery:  Sealed, maintenance-free, with minimum seven-year nominal life.
5. Charger:  Fully automatic, solid-state, constant-current type.

2.8 FLUORESCENT LAMPS

A. Low-Mercury Lamps:  Comply with Federal toxic characteristic leaching procedure (TCLP) test,
and yield less than 0.2 mg of mercury per liter, when tested according to NEMA LL 1.

B. T8 rapid-start low-mercury lamps, CRI of 82 (minimum), color temperature of 3500 K, and 
average rated life of 20,000 hours, unless otherwise indicated.

C. T5 programmed-start low-mercury lamps, CRI of 85 (minimum), color temperature of 3500 K, 
and average rated life of 20,000 hours, unless otherwise indicated.

D. Compact Fluorescent Lamps:  CRI 80 (minimum), color temperature 3500, average rated life of 
10,000 hours at 3 hours operation per start, unless otherwise indicated.

2.9 HIGH-INTENSITY-DISCHARGE LAMPS

A. Metal-Halide Lamps:  ANSI C78.1372, wattage and burning position as scheduled, CRI 65 
(minimum), and color temperature 3000.

2.10 FIXTURE SUPPORT COMPONENTS

A. Comply with Division 16 Section "Basic Electrical Materials and Methods" for channel- and 
angle-iron supports and nonmetallic channel and angle supports.
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B. Single-Stem Hangers:  1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy.  
Finish same as fixture.

C. Twin-Stem Hangers:  Two, 1/2-inch (13-mm) steel tubes with single canopy designed to mount 
a single fixture.  Finish same as fixture.

D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated, 12 gage (2.68 mm).

E. Rod Hangers:  3/16-inch- (5-mm-) minimum diameter, cadmium-plated, threaded steel rod.

F. Aircraft Cable Support:  Use cable, anchorages, and intermediate supports recommended by 
fixture manufacturer.

2.11 FINISHES

A. Fixtures:  Manufacturers' standard, unless otherwise indicated.
1. Paint Finish:  Applied over corrosion-resistant treatment or primer, free of defects.
2. Metallic Finish:  Corrosion resistant.

2.12 SOURCE QUALITY CONTROL

A. Provide services of a qualified, independent testing and inspecting agency to factory test 
fixtures with ballasts and lamps; certify results for electrical ratings and photometric data.

B. Factory test fixtures with ballasts and lamps; certify results for electrical ratings and photometric 
data.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Fixtures:  Set level, plumb, and square with ceilings and walls.  Adjust trims for recessed 
fixtures to eliminate light leaks.  Install lamps in each fixture.
1. Install fixtures with the separation from combustible material as required by lighting 

fixture rating, per manufacturer’s written instructions; in no case, install recessed fixture 
within ½” of combustible material.

B. Support for Fixtures in or on Grid-Type Suspended Ceilings:  Use grid for support.
1. Install a minimum of four ceiling support system rods or wires for each fixture.  Locate not 

more than 6 inches (150 mm) from fixture corners.
2. Support Clips:  Fasten to fixtures and to ceiling grid members at or near each fixture 

corner with clips that are UL listed for the application.
3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or 

center in acoustical panel or at the intersection of four tiles, and support fixtures 
independently with at least two 3/4-inch (20-mm) metal channels spanning and secured 
to ceiling tees.

4. Install at least one independent support rod or wire from structure to a tab on lighting 
fixture.  Wire or rod shall have breaking strength of the weight of fixture at a safety factor 
of 3.

C. Suspended Fixture Support:  As follows:
1. Pendants and Rods:  Where longer than 48 inches (1200 mm), brace to limit swinging.
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
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3. Extruded fixtures, Continuous Rows:  Use tubing or stem for wiring at power points and 
cable for suspension for each unit length of fixture chassis. Include cable or stem at each 
end.

D. Adjust aimable fixtures to provide required light intensities.

3.2 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B.

3.3 FIELD QUALITY CONTROL

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components.
1. Clean transparent materials.   Replace chipped or broken lenses and other damaged 

transparent materials.
2. Restore reflective surfaces to their reflective conditions.
3. Clean light fixtures and lamps.

B. Verify normal operation of each fixture after installation.

C. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  Verify 
normal transfer to battery power source and retransfer to normal.

D. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards.

E. Corroded Fixtures:  During warranty period, replace fixtures that show any signs of corrosion.

END OF SECTION 16511
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SECTION 16860 - FIRE ALARM

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes fire alarm systems with manual stations, detectors, signal equipment, 
controls, and devices.

1.3 DEFINITIONS

A. FACP:  Fire alarm control panel.

B. LED:  Light-emitting diode.

C. Definitions in NFPA 72 apply to fire alarm terms used in this Section.

1.4 SYSTEM DESCRIPTION

A. General:  Connection to an existing system for new remodel area initiating and indicating 
devices.

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Shop Drawings: 
1. Wiring Diagrams:  Detail wiring and differentiate between manufacturer-installed and 

field-installed wiring.  Include diagrams for equipment and for system with all terminals 
and interconnections identified.

2. Battery:  Sizing calculations.
3. Floor Plans:  Indicate final outlet locations and routings of raceway connections.
4. Device Address List:  Coordinate with final system programming.
5. System Operation Description:  Detailed description for this Project, including method of 

operation and supervision of each type of circuit and sequence of operations for manually 
and automatically initiated system inputs and outputs.  Manufacturer's standard 
descriptions for generic systems are not acceptable.

C. Product Certificates:  Signed by manufacturers of system components certifying that products 
furnished comply with requirements.

D. Installer Certificates:  Signed by manufacturer certifying that installers comply with 
requirements.

E. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements.  Comply with NFPA 72.

F. Maintenance Data:  For fire alarm systems to include in maintenance manuals specified in 
Division 1.  Comply with NFPA 72.
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G. Submissions to Authorities Having Jurisdiction:  In addition to distribution requirements for 
Submittals specified in Division 1 Section "Submittals," make an identical submission to 
authorities having jurisdiction.  Include copies of annotated Contract Drawings as needed to 
depict component locations to facilitate review.  Resubmit if required to make clarifications or 
revisions to obtain approval.  On receipt of comments from authorities having jurisdiction, 
submit them to Architect for review.

H. Certificate of Completion:  Comply with NFPA 72.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who is an authorized representative of the 
FACP manufacturer for both installation and maintenance of units required for this Project.

B. Manufacturer Qualifications:  A firm experienced in manufacturing systems similar to those 
indicated for this Project and with a record of successful in-service performance.

C. Source Limitations:  Obtain fire alarm system components through one source from a single 
manufacturer.

D. Compliance with Local Requirements:  Comply with applicable building code, local ordinances 
and regulations, and requirements of authorities having jurisdiction.

E. Comply with NFPA 72.

1.7 SEQUENCING AND SCHEDULING

A. Existing Fire Alarm Equipment:  Maintain fully operational until new equipment has been tested 
and accepted.  As new equipment is installed, label it "NOT IN SERVICE" until it is accepted.  
Remove labels from new equipment when put into service and label existing fire alarm 
equipment "NOT IN SERVICE" until removed from the building.

B. Equipment Removal:  After acceptance of the new fire alarm system, remove existing 
disconnected fire alarm equipment and restore damaged surfaces.
1. Package operational fire alarm and detection equipment that has been removed and 

deliver to Owner.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:
1. Silent Knight.

2.2 SMOKE DETECTORS

A. General:  Include the following features:
1. Operating Voltage:  24-V dc, nominal.
2. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to 

restore them to normal operation.
3. Plug-in Arrangement:  Detector and associated electronic components are mounted in a 

module that connects in a tamper-resistant manner to a fixed base with a twist-locking 
plug connection.  Terminals in the fixed base accept building wiring.

4. Integral Visual-Indicating Light:  LED type.  Indicates detector has operated.
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5. Sensitivity:  Can be tested and adjusted in-place after installation.
6. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 

or trouble) to the FACP.
7. Remote Controllability:  Unless otherwise indicated, detectors are analog-addressable 

type, individually monitored at the FACP for calibration, sensitivity, and alarm condition, 
and individually adjustable for sensitivity from the FACP.

B. Photoelectric Smoke Detectors: Include the following features:
1. Sensor:  LED or infrared light source with matching silicon-cell receiver.
2. Detector Sensitivity:  Between 2.5 and 3.5 percent/foot (0.008 and 0.011 percent/mm)

smoke obscuration when tested according to UL 268A.

2.3 NOTIFICATION APPLIANCES

A. Description:  Equip for mounting as indicated and have screw terminals for system connections.
1. Combination Devices:  Factory-integrated audible and visible devices in a single-

mounting assembly.

B. Horns:  Electronic-vibrating-polarized type, 24-V dc; with provision for housing the operating 
mechanism behind a grille.  Horns produce a sound-pressure level of 90 dB, measured 10 feet 
(3 m) from the horn.

C. Visible Alarm Devices:  Xenon strobe lights listed under UL 1971 with clear or nominal white 
polycarbonate lens.  Mount lens on an aluminum faceplate.  The word "FIRE" is engraved in 
minimum 1-inch- (25-mm-) high letters on the lens.
1. Rated Light Output:  110 candela.
2. Synchronization option.
3. Strobe Leads:  Factory connected to screw terminals.

2.4 EMERGENCY POWER SUPPLY

A. Battery Capacity: 
1. Provide additional batteries in existing system in order to comply with NFPA 72 

requirements for additional devices.
2. Minimum Capacity:  24 hour operation of complete system (except where specifically 

noted otherwise) plus 15 minutes with all indicating devices.  In addition, include 25% 
spare capacity.

B. Battery Charger:  Solid-state, fully automatic, variable-charging-rate type.  Provide capacity for 
150 percent of the connected system load while maintaining batteries at full charge.  If batteries 
are fully discharged, the charger recharges them completely within four hours.  Charger output 
is supervised as part of system power supply supervision.

C. Integral Automatic Transfer Switch:  Transfers the load to the battery without loss of signals or 
status indications when normal power fails.

2.5 ADDRESSABLE INTERFACE DEVICE

A. Description:  Microelectronic monitor module listed for use in providing a multiplex system 
address for listed fire and sprinkler alarm-initiating devices with normally open contacts.

B. Integral Relay:  Capable of providing a direct signal to the elevator controller to initiate elevator 
recall or to a circuit-breaker shunt trip for power shutdown.

2.6 WIRE
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A. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation.
1. Low-Voltage Circuits:  No. 16 AWG, minimum.
2. Line-Voltage Circuits:  No. 12 AWG, minimum.

B. Power-Limited Circuits:  NFPA 70, Types FPL, FPLR, or FPLP, as recommended by 
manufacturer.

PART 3 - EXECUTION

3.1 EQUIPMENT INSTALLATION

A. Ceiling-Mounted Smoke Detectors:  Not less than 4 inches (100 mm) from a side wall to the 
near edge.  For exposed solid-joist construction, mount detectors on the bottom of joists.  On 
smooth ceilings, install not more than 30 feet (9 m) apart in any direction.

B. Wall-Mounted Smoke Detectors:  At least 4 inches (100 mm), but not more than 12 inches (300 
mm), below the ceiling.

C. Smoke Detectors near Air Registers:  Install no closer than 60 inches (1520 mm).

D. Audible Alarm-Indicating Devices:  Install not less than 6 inches (150 mm) below the ceiling.  
Install bells and horns on flush-mounted back boxes with the device-operating mechanism 
concealed behind a grille.  Combine audible and visible alarms at the same location into a 
single unit.

E. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at least 6 
inches (150 mm) below the ceiling.
1. Synchronization:  synchronize any two strobes located such that they are visible from the 

same location.

3.2 WIRING INSTALLATION

A. Wiring Method:  Install wiring in metal raceway according to Division 16 Section "Raceways and 
Boxes."  Conceal raceway except in unfinished spaces and as indicated.

B. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as 
recommended by the manufacturer.  Install conductors parallel with or at right angles to sides 
and back of the enclosure.  Bundle, lace, and train conductors to terminal points with no excess.  
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
the fire alarm system to terminal blocks.  Mark each terminal according to the system's wiring 
diagrams.  Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors.

C. Cable Taps:  Use numbered terminal strips in junction, pull and outlet boxes, cabinets, or 
equipment enclosures where circuit connections are made.

D. Color-Coding:  Color-code fire alarm conductors differently from the normal building power 
wiring.  Use one color-code for alarm circuit wiring and a different color-code for supervisory 
circuits.  Color-code audible alarm-indicating circuits differently from alarm-initiating circuits.  
Use different colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes 
and covers red.

3.3 IDENTIFICATION
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A. Identify system components, wiring, cabling, and terminals according to Division 16 Section 
"Electrical Identification."
1. Paint all fire alarm system junction boxes, device boxes and pull boxes with red paint.

B. Install instructions frame in a location visible from the FACP.

C. Prepare laminated drawings showing each device and identifying the device address or zone

3.4 GROUNDING

A. Ground cable shields and equipment according to system manufacturer's written instructions to 
eliminate shock hazard and to minimize, to the greatest extent possible, ground loops, common-
mode returns, noise pickup, cross talk, and other impairments.

B. Signal Ground Terminal:  Locate at main equipment rack or cabinet.  Isolate from power system 
and equipment grounding.

C. Install grounding electrodes of type, size, location, and quantity as indicated.  Comply with 
installation requirements in Division 16 Section "Grounding."

D. Ground equipment and conductor and cable shields.  For audio circuits, minimize, to the 
greatest extent possible, ground loops, common-mode returns, noise pickup, cross talk, and 
other impairments.  Provide 5-ohm ground at main equipment location.  Measure, record, and 
report ground resistance.

3.5 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
field-assembled components and connections and to supervise pretesting, testing, and 
adjustment of the system.  Report results in writing.

B. Pretesting:  After installation, align, adjust, and balance the system and perform complete 
pretesting.  Determine, through pretesting, the compliance of the system with requirements of 
Drawings and Specifications.  Correct deficiencies observed in pretesting.  Replace 
malfunctioning or damaged items with new ones, and retest until satisfactory performance and 
conditions are achieved.  Prepare forms for systematic recording of acceptance test results.

C. Report of Pretesting:  After pretesting is complete, provide a letter certifying the installation is 
complete and fully operable, including the names and titles of witnesses to preliminary tests.

D. Final Test Notice:  Provide a minimum of 10 days' notice in writing when the system is ready for 
final acceptance testing.

E. Minimum System Tests:  Test the system according to procedures outlined in NFPA 72.  
Minimum required tests are as follows:
1. Verify the absence of unwanted voltages between circuit conductors and ground.
2. Test all conductors for short circuits using an insulation-testing device.
3. With each circuit pair, short circuit at the far end of the circuit and measure the circuit 

resistance with an ohmmeter.  Record the circuit resistance of each circuit on record 
drawings.

4. Verify that the control unit is in the normal condition as detailed in the manufacturer's 
operation and maintenance manual.

5. Test initiating and indicating circuits for proper signal transmission under open circuit and 
ground fault conditions.  One connection each should be opened at not less than 10 
percent of initiating and indicating devices.  Observe proper signal transmission 
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according to class of wiring used.
6. Test each initiating and indicating device for alarm operation and proper response at the 

control unit.
a. Test smoke detectors with actual products of combustion.
b. Test each heat detector with hair dryer or other means approved by the 

manufacturer. 
c. Test fan shut down, sprinkler flow and tamper switches, door closers, magnetic 

door holders, and elevator return.
7. Test the system for all specified functions according to the approved operation and 

maintenance manual.  Systematically initiate specified functional performance items at 
each station, including making all possible alarm and monitoring initiations and using all 
communications options.  For each item, observe related performance at all devices 
required to be affected by the item under all system sequences.  Observe indicating 
lights, displays, signal tones, and annunciator indications. 

8. Test Both Primary and Secondary Power:  Verify by test that the secondary power 
system is capable of operating the system for the period and in the manner specified.
a. Disconnect fire alarm from primary power source 24 hours prior to test, or longer 

as specified.  Test all indicating devices to determine whether audio and visual 
devices comply with testing requirements for a 15 minute test.

F. Retesting:  Correct deficiencies indicated by tests and completely retest work affected by such 
deficiencies.  Verify by the system test that the total system meets Specifications and complies 
with applicable standards.

G. Report of Tests and Inspections:  Provide a written record of inspections, tests, and detailed test 
results in the form of a test log.  Submit log on the satisfactory completion of tests.

H. Tag all equipment, stations, and other components at which tests have been satisfactorily 
completed.

3.6 CLEANING AND ADJUSTING

A. Cleaning:  Remove paint splatters and other spots, dirt, and debris.  Touch up scratches and 
marred finish to match original finish.  Clean unit internally using methods and materials 
recommended by manufacturer.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel as 
specified below:
1. Train Owner's maintenance personnel on procedures and schedules for starting and 

stopping, troubleshooting, servicing, adjusting, and maintaining equipment and 
schedules.  Provide a minimum of 8 hours' training.

2. Training Aid:  Use the approved final version of the operation and maintenance manual 
as a training aid.

3. Schedule training with Owner, through Architect, with at least seven days' advance 
notice.

3.8 ON-SITE ASSISTANCE

A. Occupancy Adjustments:  When requested within one year of date of Substantial Completion, 
provide on-site assistance in adjusting sound levels, controls, and sensitivities to suit actual 
occupied conditions.  Provide up to three requested visits to Project site for this purpose.

END OF SECTION 16860
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